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ABSTRACT 
Sports participation is an important part of the high school experience for many 
adolescents. Psychosocial factors and the culture of team athletics can play a role in an 
athlete' s motivation to continue to play or to fail to report signs of injury (Van Wilgen & 
Verhagen, 2012; Ward, 2004). Neurogenic Thoracic Outlet Syndrome (NTOS) is one 
consequence of this tendency. 
In recent years, NTOS in professional athletes has been highlighted in the media 
(Langosch, 2013). Since 2001 , five pitchers from one major league team were diagnosed 
with NTOS. High school sport practices often fall short in preventing overuse injures 
such as NTOS, due to the concentration on skill building while neglecting to strengthen 
antagonist muscles. For high school level baseball and softball players this leads to 
imbalance in the muscles needed to produce a high velocity throw (Zaremski & Krabak, 
2012), which can ultimately result in overuse injuries such as NTOS. 
This doctoral project will address the need for a preventative and educational 
program for high school varsity baseball and softball players who are at risk for thoracic 
Vll 
outlet syndrome (TOS) due to structural imbalance and overuse. The project will include 
the creation of educational material with exercise and strengthening guidelines to prevent 
NTOS in at risk high school varsity baseball and softball athletes while addressing the 
motivational factors that contribute to the problem. The target population of this program 
will be high school varsity baseball and softball athletes and their coaches. 
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Chapter 1: Introduction 
Thoracic outlet syndrome (TOS) is a diagnosis affecting the upper quadrant of the 
body. Initially, TOS was viewed with skepticism in the medical world, now it is used to 
describe a constellation of symptoms ofthe upper quadrant (Hooper, Denton, 
McGalliard, Brismee & Sizer, 2010). TOS manifests with symptoms such as: Heaviness 
or weakness of the upper extremity, an extremity that fatigues easily, pain in the upper 
extremity, face or posterior shoulder, swelling or color changes of the upper extremity, 
numbness, and parasthesias or complete sensation loss in the affected extremity. 
According to Urschel & Kourlis (2007), "thoracic outlet syndrome refers to compression 
of one or more of the neurovascular structures traversing the superior aperture of the 
chest" (p. 125). The pressure created through this compression produces symptoms that 
can be troublesome and often debilitating. 
In recent years, TOS in professional athletes has been highlighted in the media 
(Langosch, 2013). For example, since 2001, five pitchers from one major league team 
have been diagnosed with TOS (Somers, 2009). However, the overall prevalence ofTOS 
is difficult to determine. Roos (1999), highlighted several peripheral nerve syndromes of 
the upper extremity that share the same symptoms as TOS, but indicated with careful 
testing they can be excluded as the primary diagnosis. A 50 year retrospective review of 
TOS treatment at Baylor University Medical Center conducted by Urschel et al. (2007), 
leaders in the treatment of TOS, reported that of the patients referred to them for nerve 
conduction velocity (NCV) testing, 38% each year demonstrated TOS. These researchers 
do not specifically discuss the occupations of the patients, but of the "more than 8000 
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NCV studies" (p. 127) performed annually, it would be safe to assume that some are 
likely to have been performed on athletes. 
Without detection, athletes can go undiagnosed for years while their skill declines 
due to compression of the brachial plexus or vasculature in the upper extremity. In more 
severe cases, athletes may develop occlusions to arteries or veins in the shoulder with the 
potential for irreversible damage to the extremity (Ioannou, Kafetzakis, Kounnos, 
Koukoumtzis, Tavias & Kostas, 2012). Creating educational material for an awareness 
and preventative program including strengthening exercises and educational material 
could decrease the future effects on an athlete's performance and overall upper extremity 
health. 
According to the American Occupational Therapy Association's Occupational 
Therapy Practice Framework (OTPF) (2008), athletics can be categorized in the 
occupation of play; more specifically play participation. However, for athletes who are 
seeking scholarships based on their outstanding athletic ability, the ability to perform 
their sport of choice could be their key to a college education, which links athletics to 
another area of occupation: Formal education participation. 
There is a lack ofunderstanding ofthe diagnosis ofTOS. TOS is regularly under 
diagnosed or misdiagnosed. In addition, athletes often "play through" the symptoms to 
stay in the game making the symptoms and outcome worse. In a qualitative study of 
athletes and coaches, 72% of the subjects polled reported psychological factors as the 
reason for repetitive use injury with underlying themes such as, training for long periods 
of time at an intensity the athlete physically cannot handle, insufficient periods of rest 
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between training sessions or after an injury (van Wilgen & Verhagen, 2012). Malcom 
(2006), conducted first hand social observational research into the socialization of pain in 
novice female softball players and found coaches encouraged the players to ignore pain 
and injury by ignoring player's complaints of pain, attempting to laugh offthe player' s 
complaints or telling the player to "shake it off'. Malcom also found that the coaches 
would minimize their own injuries during practice, essentially teaching. by example. This 
article highlights young athletes initiation into the sport ethic, underscoring the culture of 
"playing through" the pain and potentially leading to an overuse injury. 
Strengthening programs for athletes are often inadequate in the prevention of 
imbalance of the shoulder girdle. Coaches and trainers tend to concentrate on the 
obvious muscles at work for the particular sport, ignoring stabilizers of the upper 
extremity. Crosby & Wehbe (2004), indicated proper balance of the upper quadrant by 
shortening or lengthening the surrounding muscles can reduce pressure on the nerves in 
the thoracic outlet. 
Overuse of the upper extremity contributes to thoracic outlet syndrome. Coaches 
and trainers often lose site ofthe fact that these athletes are not fully-grown, recovery and 
rest is needed to prevent injury. Zaremski & Krabak (2012), found adolescents produce a 
larger amount of Type III collagen than their adult counterparts. This collagen is a major 
component in ligaments and tendons. The increased collagen leads to joint laxity. The 
authors feel this laxity and the weak epiphyseal plate of an adolescent, coupled with the 
force required to throw, predisposes young throwers to shoulder injury. It could be 
hypothesized that a regimented strengthening program, with a concentration on balance 
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of the upper quadrant, could prevent injury. 
Motivation to remain in the game despite signs of injury, is often the driving force 
for players to push their body to the point of injury; this is no different in high school 
level sports. By providing education on the risks of this behavior, injuries may be able to 
be prevented. The problem can be addressed through education to the varsity level 
baseball play, softball player and varsity coaches. The education will include structured 
educational sessions in 30-60 minutes sessions to address the anatomy of the thoracic 
outlet, the three types of thoracic outlet syndrome, the causes of thoracic outlet syndrome 
and repetitive use injuries. Due to the difference in the educational level of the target 
audience, these sessions will include educational materials appropriate to each audience's 
educational level. Education in preventative measures will include, strengthening of the 
shoulder girdle and the scapular stabilizers with information why this is effective, as well 
as education in positions or tasks outside of baseball and softball that could exacerbate 
symptoms. 
This doctoral project will address the need for a preventative and educational 
program for high school varsity baseball and softball players who are at risk for thoracic 
outlet syndrome (TOS) due to structural imbalance and overuse. The project will include 
the creation of educational material, exercise and strengthening guidelines to prevent 
TOS in at risk high school varsity baseball and softball athletes. The target population of 
this program will be high school varsity baseball and softball athletes and their coaches. 
The outcome will be the implementation of this preventative and educational program 
into the high school varsity baseball and softball programs in the Wayne Central School 
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District Ontario, New York. If successful, the program will be marketed to other districts 
in the Rochester, NY area. 
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Chapter 2: Theoretical And Evidence Base Of Support The Proposed Project 
According to the American Academy of Orthopaedic Surgeons ' initiative Stop 
Sports Injuries, since 2000 there has been a five-fold increase in serious shoulder and 
elbow related injuries among youth baseball and softball players (Stop Sports Injuries, 
2013 ). Zaremski & Krabak (20 12), suggest that the risk of injury is related to the 
increased collagen production in the skeletally immature adolescent. This creates excess 
laxity in the capsular and ligamentous structures of the shoulder thus increasing the injury 
potential. In addition, the concentration on skills training in the preseason lacks the 
emphasis on strengthening the upper quadrant ultimately creating well-developed anterior 
musculature and poorly developed static stabilizers. As the level of play intensifies from 
community level to school based baseball and softbafl programs, the demands on the 
athlete's upper extremity increases. This creates an environment of repetitive use ofthe 
upper extremity for high velocity throwing of a baseball or softball with a shoulder girdle 
that has muscular imbalance and poor stability. 
The muscular imbalance and weak scapular stabilizers leave the upper extremity 
poorly stabilized, thus allowing the anterior musculature, pectoralis minor and major to 
hypertrophy, eventually rounding the shoulders anteriorly (Phadke, Camargo, & 
Ludewig, 2009). Due to the position and stress of the upper extremity when repetitively 
throwing at high velocities, the internal structures, the brachial plexus and the subclavian 
artery and vein, become compressed within the thoracic outlet, within the scalene 
muscles or under the pectoralis minor muscle. Compression at the scalene level can be 
due to throwing or to increase work of breathing during sports play where the anterior 
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and middle scalene work to raise the rib cage on inspiration (Hudson, Taylor, Anand, 
Gandevia, & Butler, 2010). When the discomfort in the upper quadrant begins, playing 
through the pain leads to increased pain, weakness, numbness, parasthesias, color change, 
or in severe cases, emboli or ischemia. 
Self Determination Theory 
Self Determination Theory (SDT) is a macro theory that can be applied to various 
situations and contexts. The theory has been used in education, sports, healthcare, work, 
leisure, and business (Deci & Ryan, 1985). The proposition that individuals strive for 
autonomy, relatedness and competence makes the theory relevant in any context where 
individual behavior and motivation is examined. The authors describe motivation as 
being intrinsic and extrinsic in nature and closely tied to autonomy. This can be seen in a 
sports environment when players look for glory in the moment or feel pressure not to let 
the team down, ultimately playing through pain. What starts as minor pain can become a 
repetitive use injury such as TOS when players repeatedly play injured. The use of this 
theory will be beneficial in counteracting the cultural tendency to play through injuries or 
to neglect reporting them by using a player' s motivation to be in control of their own 
health and downplaying the extrinsic factors such as sanctions by coaches or ridicule by 
teammates when doing so. By changing the culture ofthe team one player at a time, 
everyone Wins. 
Social Action Theory 
Social Action Theory (SAT) addresses the group dynamic ' s influence on social 
norms (Weber, 1978). Weber believed that social structures direct and defined human 
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behavior; and that these social structures are predominantly bureaucratic or institutional 
in nature and are constructed of individuals who carry out rational social actions to reach 
the goals of the bureaucracy or institution. The actions used to achieve these goals are 
described as traditional, affected or emotional and rational action (Bryant, 2013). 
SAT can be used to explain the individual's willingness to play through pain to 
their detriment. That is, for the good of the team. In this project, the bureaucracy or 
institution is the varsity baseball or softball team and the goal of the institution is to win. 
The players and coaches on the team are aware of the goal to win. To achieve this goal, 
they implore traditional social action or actions that are traditional, cultural or habitual in 
nature. For example, the habitual nature of playing with pain or the cultural expectation 
of the team and coaches that athletes with injuries stay in the game as long as possible for 
the good of the team in an effort to achieve their goal of winning the game. 
SDT and SAT are intertwined in their explanation of the motivation or reason for 
an athlete to play through pain. SDT bases its theory on choice in determining 
motivation, the less choice or autonomy an individual has, the more extrinsically 
motivated they are. The more extrinsically motivated the individual, the more likely the 
team, the coach, and their need for glory or recognition are influencing their motivation. 
SAT's explanation is tied to motivation in that an institution goal to win drives the player 
to be extrinsically motivated to stay in the game despite pain or the risk of further injury. 
Guiding Questions 
A literature review was conducted to support the project proposal of a TOS 
prevention and education program for varsity level baseball and softball players. The 
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search was conducted using the following databases or sources: PubMed, Cinhal, Psych 
Info and Google Scholar. The search terms were used in various combinations using the 
keywords: Scapula, shoulder stability, scapular stabilizers, conservative treatment, 
thoracic outlet syndrome, athlete, prevention, throwing athlete, scapular dyskinesis, 
scapular function, injury prevention, motivation, sports injury, children, peers, motivation 
affects and motivation in sports. To direct the search, the following guiding questions 
were used: 
1. Is there evidence that strong scapular stabilizers help create stability of the 
shoulder? 
2. Is there evidence that shoulder stability can decrease the risk of thoracic 
outlet syndrome (TOS) in throwing athletes? 
3. Is there evidence that sports injury education can prevent injury in child 
athletes? 
4. Is there evidence that extrinsic motivation in sports can lead to an overuse 
injury? 
Is there evidence that strong scapular stabilizers help create stability of the 
shoulder? 
Little quantitative evidence was found to support strong scapular stabilizers create 
stability of the shoulder specifically in throwing athletes. There is, however, a multitude 
of literature reviews that support the general concept of scapular stabilizers creating 
stability for the shoulder. Cools, Struyf, De May, Maenhout, Castelein & Cagnie (2013), 
conducted a literature review in which they concluded an increase in pain leads to 
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compensatory motion of the upper extremity to protect against further pain, this 
compensation continues, it will lead to long term affects on the upper extremity. In 
addition, decreased scapular stabilizer muscle strength leads to decreased control and 
then dysfunction of shoulder motion. They also state that tight pectoralis muscles can 
lead to imbalance of the shoulder and pain. Jaggi & Lambert (2010), found in their 
literature review that anterior capsule laxity, scapular dyskinesis and muscle imbalance 
lead to glenohumeral joint translation in overhead throwing athletes with overuse injuries. 
They also found that the treatment of a non-traumatically injured shoulder, such as in 
overuse, or one with structural problems should begin with increasing strength within the 
muscle patterns that create stability within the force couples of the shoulder. In a position 
paper by Kibler, Ludewig, McClure, Michener, Bak & Sciascia (2013), the authors stated 
that altered scapular motion or position decreases subacromial space, increases 
impingement symptoms, decreases rotator cuff strength and increases strain on anterior 
ligaments. They also noted that the shortening of pectoralis minor has been suggested as 
a cause of shoulder impingement and pain. The authors recommend that by maintaining 
the kinesthetic ofthe shoulder, injury can be prevented or remediated. 
One randomized control trial was found with swimmers as the subjects. Hibberd, 
Oyama, Spang, Prentice, & Myers (2012), looked at 37 National Collegiate Athletic 
Association (NCAA) Division I swimmers to determine the effects of a six week 
intervention program on the shoulder girdle, scapular musculature strength and 
kinematics. The treatment group' s program included exercises for strengthening using 
theraband exercises for shoulder flexion, extension, internal and external rotation, low 
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rowing position, throwing acceleration and deceleration motions in addition to routine 
swim practice. The study group showed an increase in strength in the intended muscles 
compared to the control group, increased internal rotation angle of the intervention group 
and a significant effect on scapular retraction and upper extremity extension between 
sessions regardless of the group. The authors attribute the benefit to the scapular 
retractors to the level of intensity of in pool training. This statement may provide some 
support for the use of a strengthening program in the high school setting given the 
intensity of training is not that of a collegiate program. This study shows a strengthening 
program produces results though it does not specifically tie these results to performance 
or throwing as the study was conducted on swimmers. 
While there appears to be a body of evidence represented in literature reviews, 
randomized control trial (RCT) designs that specifically state that strong scapular 
stabilizers increase shoulder stability are lacking. This may be due to the anecdotal 
evidence based on researchers' understanding of anatomy limiting their feeling that there 
is a need to quantify this evidence. 
Is there evidence that shoulder stability can decrease the risk of thoracic outlet 
syndrome (TOS) in throwing athletes? 
More quantitative studies were found for question two: Is there evidence that 
shoulder stability can decrease the risk ofTOS? The search for this question yielded a 
large number of peer reviewed articles. Of these articles, six articles were chosen as best 
representing the question asked. Of these six articles reviewed, only one article 
specifically referred to TOS, however it was not a quantitative study. Vanti, Natalini, 
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Romeo, Tosarelli & Pillastrini (2006), conducted a literature review of conservative 
treatment ofTOS. They uncovered 200 studies that were controlled or randomized 
though they comment that quality was lacking in the body of evidence uncovered. The 
authors chose to review ten articles from 1983 to 2001. The authors overall findings 
were that RCT designs are lacking to support conservative treatment over surgical 
treatment once TOS has been diagnosed, although all the studies demonstrated varying 
degrees of efficacy for conservative treatment. Many studies also cited a protocol for 
conservative treatment first proposed in 1956 by Peet, Hendriksen, Anderson & Martin, 
which involved the use of strengthening of the levator scapulae, stretching of the 
pectoralis muscles and postural correction. Unfortunately, V anti et al. (2006), did not list 
the participant criteria for each study reviewed; therefore it is unclear if any of these 
studies were conducted on athletes with TOS. 
Ofthe remaining five articles of the initial six chosen, one described their subjects 
as overhead athletes and four studies reported using baseball or softball players. Of the 
remaining articles, all are quantitative studies. Of the four studies using baseball and 
softball players, only one study used softball players and only two studies used female 
participants. Merolla, De Santis, Campi, Paladini & Porcelline (20 1 0), looked at overhead 
throwing athletes. In a quasi-experimental study of a strengthening and stretching 
program of the upper quadrant musculature over six months, the authors found posterior 
capsule tightness occurs with cumulative load of the shoulder musculature, stretching is 
needed to increase velocity and scapular position provides stability to the rotator muscles 
for the throwing action. 
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Oliver, Dwelly & Kwon (2010), completed an observational three group 
comparison study of 17 female competitive fast pitch softball pitchers to observe the 
kinematic chain in the windmill pitch. The groups were divided into novice, intermediate 
and advanced pitchers based on their years of competitive pitching experience. The 
authors found that the novice pitchers relied more on the upper arm and forearm to create 
velocity in the pitch. Ultimately, the novice pitchers had less velocity than the other two 
groups. The intermediate and advanced groups created velocity from sequential proximal 
to distal motions of the trunk, lower extremities and then the arm. Their research 
revealed that the shoulder and upper arm do not make large contributions to velocity, but 
they are needed to assist in peak velocity for the distal segments. The authors 
recommended that the focus in training should be on velocity production, " in doing this, 
it is imperative that we concentrate on building a solid foundation of the supporting 
musculature supporting the trunk, shoulder and elbow .. .Instructing the proper technique 
early is paramount for performance enhancement and injury prevention" (p. 2406). 
Myers, Laudner, Pasquale, Bradley & Lephart (2005), completed a descriptive 
laboratory study using 3D measurements of the scapula during each position of the 
shoulder in throwing athletes compared to the non-throwing control group. The authors 
looked at 21 male baseball players in each group and found there was an increase in the 
upward rotation of the scapula with arm elevation and internal rotation in throwers. 
There was also a significant amount of retraction of the scapula during arm elevation in 
throwers. The authors concluded that this contributes to the cocking phase of the throw 
for the explosive acceleration during the throw. 
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Myers, Oyama & Hibberd (2013), completed a prospective study on the use of a 
preseason screening via trained observer to detect scapular dysfunction due to chronic 
adaptation in throwing athletes versus their non-throwing control group. They compared 
survey results from the 246 varsity baseball players related to injury history, position 
played and amount of playing time. The participants were videotaped while they 
performed five repetitions of shoulder flexion and shoulder abduction holding a 3-51b. 
weight. The trained observer would then review the tape for "subtle dysfunction and 
obvious dysfunction" (p. 1155). Analysis was then performed to compare the observer 
findings and the survey information. The authors found no significant difference in 
injury rates for the subtle scapular dysfunction group and the normal scapular function 
group. The methods for this study were highly unscientific, with little relevance to 
throwing position or mechanics as the motions were in linear planes and did not occur 
with any velocity. 
Trakis, McHugh, Caracciolo, Busciacco, Mullaney & Nicholas (2008), conducted 
a controlled fixed effects design study of 23 starting pitchers of local high school baseball 
teams. None of the players had pain at the start or during the test. In a laboratory setting, 
they looked at the athletes range of motion (ROM) in internal rotation (IR) and external 
rotation (ER), their hand dominance, prior injury history from a questionnaire given prior 
to testing, and strength of the rhomboids, latissimus dorsi, trapezius, internal and external 
rotators. The testers were blinded to the hand dominance of the athlete. The authors 
found the pitchers had less IR than ER on the dominant side and increased strength of all 
muscles of the dominant side except the rhomboids and supraspinatus. When looking at 
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the results of testing compared to the questionnaire for each athlete, they found about half 
of the athletes had pain during throwing in games despite the lack of difference in 
number of games pitched between the pain and no pain subjects. The authors found a 
small difference in the strength of the supraspinatus and middle trapezius between the 
dominant and non-dominant arms in the athletes who had pain prior to testing. The 
authors concluded that the pitchers with prior pain had adapted their throwing by 
increasing the strength of the propulsion muscles anteriorly to compensate for the weak 
deceleration muscles posteriorly. They felt this was due to the adolescent pitchers 
inability to tolerate the force related stress on the posterior stabilizing muscles of the 
shoulder. The authors reported that adolescent pitchers could benefit from education and 
posterior strengthening to prevent injury. This study supports the theory that posterior 
shoulder weakness can lead to injury; thus strengthening the posterior musculature and 
scapular stabilizers as an injury prevention strategy could be effective. 
Is there evidence that sports injury education can prevent injury in child athletes? 
This proje,ct involves the use of an injury prevention program. A literature review 
was conducted to answer the question: Is there evidence that sports injury education can 
prevent injury in child athletes? Injury prevention studies related to sports proved 
difficult to find. Of the four studies that answered the question, only one of these studies 
was conducted in the United States (US). This void in the literature may support the lack 
of focus on injury prevention in the US, which is alarming given there is an estimated45 
million children involved in organized sports (Nationwide Children's, 2013), though it 
may account for the five-fold increase in serious shoulder and elbow related injuries in 
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the US among youth baseball and softball players (Stop Sports Injuries, 2013). 
Gianotti, Hume & Tunstall (20 1 0), conducted a descriptive study of coaches of 
non-professional athletes in New Zealand. The coaches completed a course in injury 
prevention and were given take home materials such as DVDs, booklets, posters or 
pocket reference cards. The study looked at the ability of the coaches to recall the 
information, how they used the information and if they passed on the information to their 
athletes. The study was conducted through an online survey emailed to the participants 
or by phone interview one month after the course was completed. The authors found that 
89% ofthe coaches changed the way they coached and 95% reported passing information 
onto their players by using the information as they coach. The coaches considered the 
booklet as the most useful tool. This study suggests that prevention programs are highly 
useful to coaching staff. It also demonstrates the importance of written material as a 
reference. 
The remaining three articles found on injury prevention where conducted with 
athletes as the subjects with the exception of one study that used athletes and coaches. 
Only one study was an American study. In a cluster RCT study by Emery and 
Meeuwisse (2010), the authors found a 38% reduction in injury comparing a group of 
athletes involved in an injury prevention training program involving strengthening, 
stretching and agility, versus the standard training program group. They also reported a 
43% reduction in acute onset injury in the treatment group. The authors noted that the 
athletes with prior injuries had a greater risk of another injury. 
Van Wilgen & Verhagen (2012), conducted a qualitative study with a group of 
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nine athletes who had experienced an overuse injury and nine coaches who had trained 
athletes with overuse injuries. The study used in-depth interviews to look at participants 
definition of overuse injuries and beliefs about the factors related to injury. The authors 
found that 83% identified physical factors and technique as risk factors, all participants 
reported psychological factors as risk factors such as too much drive, not knowing when 
to stop, drive to succeed, training despite being fatigued, only 39% reported heredity as a 
risk factor. This study demonstrates first-hand the perception of the motivating factors to 
play injured or in pain. In addition, technique and form play a role in injury risk. 
Ward (2004), conducted a comparative quantitative study of high school students' 
knowledge of risk factors for sports injuries. The study looked at two groups, those 
taking a physical education class (PE) and those who were not. All the subjects had 
access to the local YMCA and lived in the same town. The authors found that 58% had a 
sports related injury, 4 7% reported using protective equipment during school games, but 
only 7% used it during games at the local YMCA, 60% reported their coach educated 
them on risk factors for injury and 68% reported their coach taught them how to prevent 
injury. Only 10% reported they warm up and stretch, while 60% reported they cool down 
after playing. The authors also found that 24% of participants felt pressured by their 
parents to play after they have been injured and 31% reported pressure by their coach to 
play after they have been injured. This study suggests that despite education to athletes 
by coaches regarding injury prevention, coaches and parents continue to pressure athletes 
to play after they have been injured. This study supports the need for prevention and 
education. 
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Is there evidence that extrinsic motivation in sports can lead to an overuse injury? 
Extrinsic motivation can be a driving factor for children in sports. This projects 
will address the negative ways that extrinsic motivation influence an athlete's choice to 
play through pain or to play injured. Four studies were found in the search to address this 
question and one study used elsewhere in this summary paper was found to also answer 
this question. 
Van Wilgen & Verhagen (2012),conducted a qualitative study with a small group, 
nine athletes who had experienced an overuse injury and nine coaches who had trained 
athletes with overuse injuries. The study used in-depth interviews to look at participants 
definition of overuse injuries and beliefs about the factors related to injury. Within this 
study the authors found 100% of participants reported psychological factors as risk 
factors for injury such as too much drive, not knowing when to stop, drive to succeed, 
training despite being fatigued. 
Assor, V ansteenkiske & Kaplan (2009), looked specifically at two types of 
introjected motivation, which falls under the category of extrinsic motivation in SDT; and 
how each one had a positive or negative effect on task performance. Specifically, they 
used a 192-question survey asking why the participants participant in their sport. The 
surveys used avoidance wording or approach wording in the answers in a Likert scale. 
Each answer was associated with a type of motivation; amotivation (lack of perceived 
confidence or lacking value in the activity), external motivation (an activity that is done 
to reach an outcome), integrated motivation (an activity that satisfies a psychological 
need and gives the individual a sense of self) and intrinsic motivation (an activity that is 
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done for fun or that the individual is interested in). They found that introjected avoidance 
wording more positively correlated with extrinsic motivation than introjected approach 
wording and identified motivation correlated more strongly with intrinsic motivation than 
with introjected approach. In addition, introjected avoidance was more positively 
predictive of depressive feelings and negative affect, while identified motivation 
demonstrates the most positive pattern of well-being and performance correlates in sports 
domain. What this study tells us is the wording in educational materials may be 
important to lead the athlete toward behaviors that are more intrinsically motivating. By 
identifying the type of motivation an athlete feels, we can better tailor the education and 
prevention program to be effective in reducing risk factors and ultimately reduce injuries. 
Chan & Hagger (2012), conducted a quantitative study of the process of sport 
injury prevention motivation across contexts for 533 elite athletes. The authors found 
sport injury prevention was significantly impacted when there was a perceived autonomy 
support by their coach and that they were motivated by the love of the sport or the desire 
to achieve a goal. The authors propose that there is a trickling down of motivation for 
prevention of injury to sport performance. It can be argued that if we can convince the 
athletes prevention of injury is the best way to stay in the game, we can potentially move 
their motivation closer to intrinsic in nature and thus closer to meeting there basic 
psychological needs, which may make them more likely to comply. 
Keegan, Harwood, Spray & Lavallee (2009), and Vazou, Ntoumanis & Duda 
(2005), both conducted qualitative interviews and reviewed the transcripts for common 
themes on how coaches, parents and peers influence athlete motivation and how peers 
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influence motivation .. Keegan et al. (2009), found that a coach's influence is more in the 
execution of the sport, parents influence interaction and learning skills, coaches' and 
parent's behaviors influence the child. They also found that peers have the most effect 
when they use competitive behaviors, with their style of communication and their 
relationships to each other. 
Vazou et al. (2005), reported in their study regarding peers and motivation, that 
72% felt they should play how their teammates want them to, 100% report the team 
displays unsupportive behaviors (blaming for poor performance, negative comments, 
emphasizing a teammates weaknesses), while 69% encourage teammates to keep trying 
when they failed and only 44% felt they are nurtured by teammates. They also reported 
that 85% said they compare themselves to others, 58% strive to outperform their 
teammates, 92% prefer the most competent teammates, 48% care about winning and 44 
% say the competent ones play a central role within the team. These findings are 
indicators of the pressure that may be placed on an athlete by their teammates to perform 
even in pain. Competition, comparison to their peers, drive to win and the influence of 
the "competent ones" are all extrinsically motivating factors that likely contribute to 
athletes playing through pain or playing injured. This study supports the hypothesis that 
the group dynamics of the team can influence whether an athlete plays through pain or 
avoids telling someone about their pain. Education on repercussions of playing injured or 
not reporting pain is needed. 
The first portion of this chapter discussed the problem and how to address it 
theoretically and through a review of the evidence. It is also important to look at the 
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alternatives in the evidence for treatment or addressing the problem. The remainder of 
this chapter consists of the evidence regarding the previous attempts to address thoracic 
outlet syndrome in throwing athletes. 
To address the alternatives for treatment ofTOS, a search was conducted on the 
Boston University, University of Rochester library websites and on the Internet via 
Google Scholar for literature in peer reviewed journals. The search was conducted in the 
PubMed, CINAHL, SPORTDiscuss, Academic Premier, Web of Science and Medline 
databases using the following words in various combinations: Effectiveness, treatment, 
conservative, alternative, surgery, thoracic outlet syndrome, outcomes, treatment 
outcomes, return to play, athlete, Botox, competition and long term outcome. The search 
was limited to articles available in the English language and published between 2001 and 
2013 in peer-reviewed journals. All articles chosen involved neurogenic thoracic outlet 
syndrome (NTOS), though vascular and arterial thoracic outlet syndrome were allowed as 
well. In order to properly search for literature pertaining to the interventions for TOS, 
specific questions were formulated to guide the search. They are: 
1. What interventions are used for the treatment of TOS in athletes? 
2. Is there evidence that surgery is more effective than conservative treatment 
ofTOS? 
3. What is the return to play rate for athletes who undergo surgical intervention 
for TOS? 
What interventions are used for the treatment of TOS in athletes? 
There appears to be few alternative treatments for TOS. The search yielded 
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14,544 articles that referenced TOS. Of these articles, 1 ,261 discussed the use of surgery 
for the treatment of TOS, though most of this research is based on surgical techniques 
rather than outcomes and symptom abatement. Of these 1,261 articles, 130 involved 
NTOS and 42 ofthe original1,261 were specific to athletes. The studies concentrating 
on venous and arterial TOS with no neurogenic symptoms were eliminated because of the 
lack of involvement of therapy as a primary or secondary treatment. 
An example of the surgical treatment ofNTOS was found in a well-described 
large study of 189 patients ages 13 to 72 years old by Caputo, Wittenberg, Vemuri, 
Driskill, Earley, Rastogi, Emery & Thompson (2013). The study describes the traditional 
surgical approach of supraclavicular thoracic outlet decompression with anterior and 
middle scalene resection, resection of fibro muscular bands and neurolysis of all five 
branches of brachial plexus. The subjects received physical therapy beginning the day 
after surgery and lasting 12 weeks. Caputo et al. (2013), found adolescents had a more 
significant improvement in their symptoms following surgery than their adult 
counterparts, however, all subjects showed improvement. The study shows that surgery 
is used for treatment ofNTOS in the adolescent and adult population. 
In the last few years, researchers have been discussing the use of Botox for the 
treatment ofNTOS. While this has been described in other studies, it has been used as a 
diagnostic treatment by injecting Botox into the scalene muscles. For example, ifthe 
subject reported relief of symptoms, it would confirm NTOS likely in site one, which 
involves the scalene muscles. Only one quantitative study was found. This was a double 
blind randomized parallel group trial with a 1:1 allocation ratio of Botox to placebo 
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injection ofthe scalene muscles (Finlayson, O' Connor, Brasher & Travlos, 2011). The 
38 subjects were injected with either Botox or a placebo. The subjects matched for 
physical characteristics. The researcher and those administering the injection were 
blinded to group assignment. They found no statistical significance between groups with 
regard to the Disabilities of the Arm, Shoulder and Hand (DASH) or SF-36 scores. The 
DASH is a 30 item, self-report questionnaire that measures function and musculoskeletal 
symptoms of the upper extremity (Hudak, Amadio, Bombardier & Upper Extremity 
Collaborative Group, 1996). The SF-36 is a generic, multipurpose health survey 36 
questions in length (Ware & Sherbourne, 1992). Pain scores were better for the Botox 
group, but were not statistically significant either. There was no improvement in 
paresthesia or function among the Botox groups or the placebo group. Based on the 
outcome of this study, caution should be taken regarding the effectiveness of this 
intervention and obviously, more research needs to be conducted on this intervention. 
Conservative treatment for NTOS was extensively investigated through a review 
of the literature, which uncovered an interesting case study that highlights the use of a 
very different conservative approach. Because this approach has not been seen in other 
studies, it was chosen as an alternative treatment for NTOS. Robey & Boyle (2009) 
describe a case study of a 22-year-old male collegiate football tight end. The athlete 
sustained multiple brachial plexus injuries during play and was subsequently diagnosed 
with functional NTOS. Physical therapy (PT) was started and eventually grew to the 
involvement of three separate physical therapists. The second physical therapist treated 
the patient due to lack of progress requiring change in treatment focus of the initial 
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physical therapist. When the athlete was able to return to play he discovered that he 
could not maintain symptom abatement when undergoing contact. A third physical 
therapist began treating the patient to continue the athlete ' s progress by individualizing 
the exercises given by the previous physical therapist. The treatment consisted of 
instruction in exercises to correct respiratory patterns and reposition the body for 
appropriate posture. The authors describe exercises developed by the Postural 
Restoration Institute. They found Northwick Park Neck Pain Questionnaire (NPNPQ) 
scores after the first 4 weeks of treatment did not change. After treatment using the 
postural restoration techniques, the NPNPQ scores showed 100% improvement. 
Spirometer readings changed within one session upon initiation of the exercises in 
postural restoration. While this is still a conservative treatment, it is a treatment that is 
not widely used. In fact, this was the only study that used these specific exercises to 
target the overuse of the scalene muscles that are activated on inhalation to raise the rib 
cage allowing lung expansion. Results from using postural correction techriiques as an 
alternative treatment suggest that it may be effective for patients with altered breathing 
patterns that lead to hypertrophy of the scalene and pectoralis muscles. 
Is there evidence that surgery is more effective than conservative treatment of 
NTOS? 
This question comprised the bulk of the articles found in the search of the 
literature. Of the six articles that looked at the effectiveness of surgery, only one study 
actually compared it to conservative treatment. All attempts to find more than one study 
comparing the two treatments were futile. Bosma, Van Engeland, Leijdekkers, Vahl & 
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Wisselink (2010) conducted a cross-sectional, observational study comparing patients 
selected for surgery and those treated conservatively for NTOS. The study looked at 22 
non-operative and 24 operative patients with a matched group of 24 healthy individuals 
for control. The researchers assessed these patients using the EuroQol (EQ-5D) quality 
of life assessment, the QuickDASH functional use assessment and the Visual Analogue 
Scale (VAS) to assess pain. All patients, regardless of group assignment, had lower 
quality of life scores than the control group. No significant difference in QoL between 
conservative and surgical groups was found. Of the surgical patients, 18/24 responded to 
whether they would repeat surgery, with 15/18 reporting they would do it again if needed. 
Symptom relief and pain were not statistically significant between conservative and 
surgical groups; no significant difference was found in functional limitations between 
conservative and surgery groups. This study looks at quality of life, which is not 
addressed in the other studies found. The study did not find statistical significance 
between groups though the surgery group was exposed to the conservative treatment prior 
to surgery making it difficult to truly assess the effectiveness of one treatment over 
another. Based on the review of the literature, it appears that the use of conservative 
treatment is the first line of treatment, with surgery purposed only if conservative 
treatment fails. This outcome offers support to the use of an education/prevention 
program to avoid invasive treatment ofNTOS. 
Of the remaining five articles, all of them involved the use of conservative 
treatment at some point in the study, whether as an indicator of the need for surgery due 
to failed conservative treatment or as part ofthe pre-and post-operative protocol. Teddy, 
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Johnson, Cai & Wallace (2012) was the only study conducted strictly using pediatric 
subjects. They conducted a retrospective observational analysis of a series of pediatric 
NTOS cases where the participants were less than 18 years old and were operatively 
managed. All were patients of a single surgeon in Melbourne, Australia. All patients 
were involved in at least one sport requiring overhead upper extremity use. The study 
was comprised of 13 patients in total (10 female and 3 male). The purpose of the study 
was to examine the efficacy of surgery for NTOS in the pediatric population. Variable 
pain relief was found. Statistically significant sensory changes were found with 79% free 
of numbness, 78% free of paresthesia and 53% returning to full strength. Patient reports 
of satisfaction from surgery were statistically significant. This study represents the 
benefits of surgery for pediatric patients, with all subjects showing improvement and 
satisfaction from surgery. However, one could argue that any improvement in pain and 
paresthesia would .represent improvement for suffering individuals. 
Ambrad-Chalela, Thomas & Johansen (2004), studied 17 patients with recurrent 
symptoms ofNTOS following an initial decompression surgery in a retrospective review 
of database information about patients treated at one center in Washington. The protocol 
for the study included eight weeks of PT for scalene stretching, shoulder and neck 
mobilization, ultrasound and massage. If PT was not successful or the treatment was 
unavailable, surgery was proposed. Surgical intervention for pectoralis release, lysis of 
adhesions, excision of incompletely resected 1 st rib and brachial plexus neurolysis was 
then completed. All 1 7 patients reported "excellent" or "good" relief of symptoms 
following second surgery averaging 25 months out. All 17 patients returned to activities 
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of daily living (ADLs) and instrumental activities of daily living (IADLs) including 
driving; six patients returned to their previous job and two were involved in vocational 
rehabilitation program. Again this study used therapy with surgical intervention making 
it difficult to accurately say whether surgery alone is effective. The researchers offered 
surgery to the patients who "failed PT" prior to enrollment in the study, but they did not 
indicate what interventions were provided in that round of therapy, only what the study 
PT protocol entailed. 
Vogelin, Haldemann, Constantinescu, Gerber & Buchler (20 1 0), conducted a 
retrospective outcome analysis comparison ofNTOS and disputed TOS patients after 
surgical intervention of patients aged 16 to 62 years. They defined disputed TOS as those 
whose symptoms worsened over time. For these patients, conservative management was 
completed for minimum of 3 months. If this failed, surgery was conducted. In all other 
cases surgery was conducted due to specific trigger situation identified causing the 
symptoms and subsequently defined as NTOS. At long-term follow up, a median of 12.5 
years, they found statistically significant improvement in fatigue, pain (9 of 11 patients 
were completely pain free) , quality of life and precise grip. This study suggests the 
benefits of surgery for neurogenic symptomatology within the TOS diagnosis. The study 
did not discuss what treatment the disputed patients received as "conservative treatment" 
which they report failed leading them to surgery. The authors failure to report what is 
meant by conservative treatment is a limitation of this study because it is unknown if this 
treatment was TOS diagnosis specific. With the use of TOS specific conservative 
treatment, surgery may have been prevented. While the positive outcomes were 
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significant and appear to last, all patients received surgery so we do not know if one is 
better than the other. In addition, this study did not delineate the results based on age of 
the patient, therefore it is unknown whether the benefits to the pediatric population were 
statistically significant. 
Caputo et al. (2013), described in the previous section, also addressed the 
effectiveness of surgery. Results from the study suggest that the use of surgical 
intervention is effective for adolescents and adults; with adolescents benefitting more 
significantly. The study used surgery with pre- and post-operative PT, which was not 
described in detail. The lack of details limits the ability to say surgery is more effective 
than conservative treatment because the treatments were combined as in other studies. 
Balci, Balci, Cakur, Eren & Eren (2003), was the only study to use ulnar nerve 
conduction velocities (UNCV) as a surgical outcome measure. The researchers 
conducted a cross sectional, quasi experimental study of operative results in a group of 4 7 
patients ranging in age of 17 to 58 years, who underwent surgery in one center in Turkey. 
All patients had an improvement ofUNCV from pre- to post-operative points despite 
some patients continuing with symptoms. They also found that the more symptomatic 
the patient was pre-surgery, the less successful the surgery was. The study does indicate 
the severity ofthe symptoms pre-operatively may predict outcomes post-operatively. 
The study results also suggest that the benefits of surgery deteriorated over time. This 
may be due to the lack of follow up with a therapist for remediation of positioning 
attributed to increased symptoms ofNTOS. 
AI-Hashel, El Shorbgy, Ahmed & Elshereef (20 13 ), conducted a study to 
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investigate the outcomes of 15 patients who were taken to surgery within three months 
versus 20 patients undergoing surgery six months after diagnosis. The patients were age 
20-52 years and were composed of 25 women and 10 men. Each group received PT prior 
to surgery. Therapy consisted of modalities to reduce pain, strengthening of the muscles 
they describe as between the shoulder blades, teaching good posture and neck exercises 
(chin tucks, flexion, rotation, lateral bending and circumduction). The amount of therapy 
received was dependent on the three-month or six-month group assignment. The authors 
did not identify how they decided which group participants were assigned. All 
participants underwent provocative testing (elevated arm stress test, Adson, Wright and 
costoclavicular testing), x-rays, electro diagnostic studies, and completed the DASH 
questionnaire preoperatively. Postoperative assessment at six months consisted of the 
same testing and questionnaire procedure. Surgery included an anterior and middle 
scalenectomy, cervical rib removal if needed and first rib resection if needed based on 
visible compression of vascular structures in the thoracic outlet. The three-month 
surgical group demonstrated statistically significant better outcomes with regard to 
parasthesias, pain, DASH score, muscle wasting and denervation on electromyography 
suggesting the earlier the surgical intervention the better the outcomes. However, after 
reporting the results in this study, the authors indicated that the three-month surgical 
group did not have any intrinsic hand muscle wasting or denervation ofthe .hand as 
evidenced by electromyography. Since this was part of the preoperative testing and there 
is no report of random assignment, it appears the authors placed these subjects all in the 
same group, which is equivalent to stacking the deck. Based on this information, it is 
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inappropriate for the authors to report statistical significance in these two areas, as they 
were never present in the first place. 
What is the return to play rate for athletes who undergo surgical intervention for 
NTOS? 
Six articles were found to that addressed this question for the NTOS population. 
Of the six articles, three used return to play or work as their primary outcome measure. 
Twaij, Rolls, Sinii & Weiler (2013); Ligh, & Schulman (2009); Duwayri, Emery, 
Driskill, Earley, Wright, Paletta & Thompson (20 11 ), all addressed return to play in their 
studies. The first two studies were case studies and Duwayri et al. (20 11 ), was a 
retrospective study of nine athletes. None of these studies involved pediatric subjects. 
All ofthe studies reported the athletes were able to return to play within a six-month 
period. All three studies reported the athlete underwent some form of rehabilitation post 
operatively, which may improve the likelihood of returning to play. Ligh & Schulman, 
(2009), conducted their case study on a NCAA Division I baseball pitcher who initially 
presented with posterior shoulder pain. He was subsequently found to have a multitude 
of injuries. It is unclear if all of these injuries existed prior to the start of treatment or 
were a result of consecutive treatments and improper therapy for the presenting 
symptoms. It is interesting that once the treatment focus switched to scapular 
stabilization and stretching exercises, as proposed in this doctoral project, the patient was 
able to complete the therapy and ultimately return to play. This reinforces the use of 
these techniques as a potential preventative measure. 
Chandra, Olcott & Lee (2011), completed a comparative study of93 patients 
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treated between 2000 and 2009 for NTOS all of whom were adults. They looked at the 
patients divided into two groups, one group from 2000 to 2006 who were treated 
surgically and another group from 2007 to 2009 who were given a mini Quick DASH 
assessment and TOS specific PT for a minimum of two months 3x/week. At the three 
month follow up the DASH was readministered. Surgery was offered to patients with 
good commitment to PT combined with improved DASH score with subjective symptom 
improvement. A follow-up post-operative DASH was given at two months, six months 
and one year. The patients with poor commitment to PT and no improvement in DASH or 
worsening DASH scores were not offered surgical intervention. The authors reported 
that the subjects in time period one sustained improvement post-operatively at the one-
year mark in 56% of the participants. For period two, no difference in pre-operative 
DASH, average post PT DASH or the number of months ofPT was found between the 
surgery and no surgery groups. Within period two, 90% of the surgical group returned to 
baseline or a higher sport activity level. There was a statistically significant improvement 
through all follow-up assessments. A significant difference between groups for the 
disability portion of DASH post PT was seen from surgical to non-surgical group in 
period two. This study shows with tight guidelines for surgical selection, outcomes are 
very good for return to play. However, the study does not describe why the non-surgical 
group was not "committed" to PT. Was this due to economic factors given the cost of 
copays, transportation, work or school schedule? Also, the PT regime outlined in the 
minimum standard in period two is unrealistic given insurance coverage for patients. 
Very little insurance allow more than 20 visits in a calendar year. With a minimum of2 
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months ofPT (some patients went as long as 4 months) at 3x/week that is roughly 24 
visits. If you are looking at co pay amounts with very modest $20 copay (co pays are 
variable based on insurance) that is $480. This cost can be unattractive to patients on a 
tight budget. If these athletes were offered the opportunity to complete conservative 
treatment through a guided program in the athletic department at school, they may be 
more likely to "commit" to therapy. 
Maru, Dosluoglu, Dryjski, Cherr, Curl & Harris (2009), conducted a retrospective 
study of 12 patients with early-onset TOS including venous (24%), neurogenic (38%) and 
arterial (38%) with a mean age 16.8 years. The objective was to review results of young 
patients with TOS symptoms and their outcomes from surgery. All patients received 
outpatient therapy post-operatively for a mean of 5.3 weeks. No difference for 
rehabilitation time for vascular versus NTOS patients was seen. All NTOS patients had 
limitations in activity pre-operatively. At the follow-up, all reported they had jobs and 
were functioning at a higher level in athletics than they were pre operatively. Of 
respondents, 100% improved or had resolved symptoms, 33.3% reported an increase 
ability to work and 25% reported they were able to increase their participation in 
athletics. Again this is a study that mixes surgery with post-op therapy. All the 
respondents showed improvement, but they did not identify which of these underwent 
therapy prior to surgery. This lack of information may have increased their chances of 
positive outcomes. The study did not report how long after surgery the follow up 
questionnaire was given. The study does show athletes with NTOS can successfully 
return to play after surgery. 
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A prospective observational study was conducted by Chang, Rotelli-Coltvet, 
Mukherjee, DeLeon & Freischlag (2009). The study addressed 70 patients ( 44 NTOS, 26 
VTOS) who failed a pre-operative PT protocol and presented for surgery for TOS. The 
authors aimed to assess the long-term quality of life outcomes after transaxillary 1st rib 
resection and scalenectomy for TOS by subsets NTOS and VTOS. Quality of life data 
was obtained pre-operatively and then at three, six, 12, 18 and 24 months post 
operatively. The authors found no statically significant difference between the NTOS 
and the VTOS patients with regards to return to work. Physical component scores of the 
SF -12 for NTOS were statistically significant compared to VTOS, though no difference 
was see with the mental component scores ofthe SF-12. The DASH scores were 
significantly different for NTOS versus VTOS. Statistically significant improvement in 
scores was seen on the DASH for both groups post operatively. The study demonstrates 
that there is no difference between subsets of TOS with regard to the ability to return to 
work or activity, a large number were able to do so in a reasonable amount of time. 
Interestingly, the subsets of TOS had mental component scores that were not statistically 
different which shows dysfunction was viewed the same from a psychological 
perspective between groups, thus indicating educational material may be able to be 
addressed in the same way regardless of subset of TOS with the population in this 
doctoral project, regardless of the type of symptoms they are experiencing. 
Baltopoulos, Tsintzos, Prionas & Tsironi (2008), conducted a case study series to 
present the outcomes of surgical decompression in athletes with exercise-induced 
scalenus anticus syndrome (SAS), a form of TOS in which the brachial plexus is 
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compressed due to hypertrophy of the anterior scalene muscle. Twelve patients with 
confirmed SAS were identified from a group of 36 patients with symptoms consistent 
with TOS. All the patients were athletes and reported symptom onset after prolonged 
athletic activity. The patients were age 17- 46 years with eight males and four females. 
There were 16 cases in 12 patients as four patients had bilateral symptomatology. The 
reported symptom duration was three months to three years, with three quarters of the 
patients reporting symptoms less than one year. All patients required surgery due to 
intolerance of non-operative management secondary to severity of their symptoms and a 
positive Adson's test, a maneuver ofthe upper extremity that will result in pulse 
diminishment or absence when TOS is present. All patients underwent surgery, which 
included scalenectomy of the anterior scalene. Postoperatively, the patients underwent 
activity modification and PT to strengthen the pectoral and shoulder girdle musculature to 
correct posture and reduce muscular tension of the affected area. The patients had follow 
up examinations at three, six and 12 months post operatively, which was termed early 
follow up. Late follow up was completed on all 12 patients for two years. At their 
follow-up, all patients responded to an outcome questionnaire rating their outcome as 
excellent, good, fair or poor based on symptom relief. The surgeon also rated the 
outcome based on physical examination symptoms. A successful outcome was defmed as 
>50% neurologic improvement, the patient's return to pre-symptomatic activity level 
without need for further surgical intervention or both. Early post-operative follow-up 
found excellent outcomes for 81.25% and good outcomes in 18.75%. All 16 cases were 
able to return to pre-symptom activities within six months. The authors also noted that 
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they observed a forward bent head posture in all patients pre-operatively which they 
attribute to scalene hypertrophy due to exercise and change in their training to include 
intensepectoralis major and deltoid strengthening. This study supports the hypothesis 
that muscular imbalance can lead to TOS, thus supporting the need for an education and 
prevention program for varsity level softball and baseball players. 
In summary, it appears conservative treatment for TOS is often used in 
conjunction with surgical interventions. In addition, it appears that conservative 
treatment is widely used as a first line treatment for TOS. There is a paucity of research 
regarding the effectiveness of conservative treatment compared to surgical intervention. 
This is an area of research that should be explored. The limited research may be due to 
the "do no harm" policy among healthcare providers, thus it is not ethical to withhold 
treatment to complete a useful research study. The current studies do, however, 
demonstrate the appropriateness of conservative treatment. This is particularly important 
for the pediatric population, as they are not physically mature, rushing to surgery in the 
pediatric population may do more harm than good. This supports the appropriateness of 
a TOS prevention and education program for skeletally immature athletes as proposed in 
this project. 
The project will consist of an education and prevention program for TOS. The 
evidence reported in this chapter will support the program. It is the goal of the author to 
provide a comprehensive program to be used by baseball and softball athletes at the 
varsity level. The following chapter will outline the program in its entirety. 
36 
Chapter 3: Description Of Proposed Program 
Overuse or repetitive use injuries can be devastating to any athlete. Adolescents 
participating in sports are susceptible to overuse injuries due to immature 
musculoskeletal structures (Zaremski & Krabak, 2012). Biber & Gregory (2010), 
reported that half of all youth sports related injuries are classified as overuse injuries as a 
result of musculoskeletal immaturity, inappropriate training with increased demand when 
the athletes body cannot tolerate it, inadequate muscle strength and flexibility as well as 
skeletal misalignment due to muscular imbalance. 
Motivation and social pressures play a role in overuse injuries as well. According 
to Merkel (2013), who reviewed information from sports satisfaction surveys, youth 
athletes report "having fun" as the primary reason they participate in sports. However, 
the parents' perception of why their children play sports is to "win". It may be fair to 
assume coaches feel the same as the parents. The parents' perception may be fueled by 
the parents' dream of their child receiving fmancial and educational benefits as they 
specialize in one sport. This inconsistency between the athlete and adult influences in 
motivation for sports play can lead to pressure from adults on the athlete to perform at a 
level, intensity or with a drive that is inconsistent with the athletes own motivation and 
ability level. Goncalves, Rama & Figueriredo (2012), identified the athlete's love of the 
sport as the motivation for a youth athlete to persevere in a sport to achieve high levels of 
success, not the need to win, as is the culture of team sports and which can lead to 
overuse injuries. This is a clear picture of SDT's extrinsic motivation experienced by 
youth athletes due to pressure from parents, coaches and teammates, as well as SDT' s 
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intrinsic motivation of the athlete that loves the game. SAT is also seen in this 
information when we consider the team as the institution or bureaucracy with the goal to 
win. As part of the team, all the athletes are aware of this goal and may push through 
pain or ignore signs of injury, due to cognitive and emotional immaturity, to stay in the 
game in an effort to help the team achieve this goal. Vazou, Ntoumanis & Duda (2004), 
conducted a qualitative study via in-depth interviews of athletes age 12-16 years of age 
to identify what drives the motivational climate in peer-to-peer interaction in youth 
sports. The authors found that the use of intra-team comparison of the ability by coaches 
and athletes leads to a negative motivational climate. It is safe to assume that this 
negative motivation can lead to playing through pain, which results in injury in order to 
gain the acceptance and praise of peers and coaches. 
Without proper education to the athletes and coaches regarding the long-term 
effects of playing through pain, the athlete's injury potential increases. Prevention is a 
key component to counteract the potential for injury due to musculoskeletal immaturity 
or imbalance. Instruction and education to enlighten the athlete and coaches about 
motivation and its role in overuse injuries is also important. This project aims to provide 
education and establish a prevention program on the practice and game field for varsity 
level baseball and softball players. 
The goal of this program will be to increase overall awareness of the importance 
of proper training to prevent injury, how to train safely arid how to create a positive 
motivational environment to prevent playing through pain. Additionally, from a physical 
perspective, the goal is to provide the athletes and coaches with hands-on experience with 
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exercises designed to provide balance and stability to the upper quadrant while 
preventing injury. 
This information will be provided to the athletes and coaches with care to ensure 
the information meets the educational level of the audience. This information will be 
presented in a group format at the start of pre-season training with handouts specific to 
either coaches or athletes. The author will deliver the education and training. Physical 
instruction will be provided to the athletes in the high school weight room, on the field or 
in the high school gymnasium as appropriate for the given exercise or drill. Each athlete 
will be provided with written information as a reference for the in-person instruction they 
have received. The education and carryover of the new concepts in training, safety and 
motivational climate will be the responsibility of the varsity baseball and softball coaches 
following instruction in the pre-season. The coaches will have access to the author via 
phone or email for questions and the educational material via an Internet website with 
links to Y ouTube where educational vignettes will be compiled and will be available as a 
reference. The athletes will be provided with a link to a free app containing the 
strengthening and stretching exercises by area of the body for use on a smart phone or 
other Internet accessing device, as well as written material. 
At the start of the pre-season workouts, each varsity baseball and softball player 
will be given a questionnaire to assess their overall knowledge of injury prevention in 
athletics with regards to training practices and overall health. The information will be 
saved and compared with the same questionnaire given at the end of the season to 
determine learning trends and overall success of the education program. Athletes will be 
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encouraged to continue the home exercise program given and to pursue other athletic 
activities. 
EDUCATION 
Several key points have emerged following the review of the evidence based 
literature and the hands-on experience of the author regarding education of the players 
and coaches for this project. By establishing a general understanding ofthe basic 
anatomy of the upper quadrant and how the upper extremity functions in an overhand 
throwing position, the ground work is laid for understanding how TOS is developed. 
Determining the level of understanding by the coaches and athletes regarding overuse or 
repetitive use injuries is important to highlight how what they don't know can harm them 
on the field. Building off this information, education will be provided to the coaches and 
athletes of the signs of upper extremity overuse, how to stay safe during training and how 
motivation can lead to overuse injuries. 
ANATOMY 
The shoulder girdle is composed of the humerus, clavicle and scapula. Ligaments 
hold the bones together to create joints, tendons attach the muscles to the bones and the 
muscles move the bones to complete a given movement. All of the muscles work 
together to create a smooth and accurate motion to complete a movement. Frequently in 
training, athletes are instructed to concentrate on skill acquisition for that sport. In doing 
this, the muscles creating that movement become strong while the muscles that provide 
stability are not increasing in strength. When the intensity of practice or training 
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increases, the stabilizing muscles are not able to tolerate the increased demand or load 
and the stability of the shoulder as a unit is compromised. Distraction forces at the joint 
place increased stress on the external rotators, supraspinatus, scapular retractors and 
scapular depressors. If this continues the shoulder girdle begins to adapt causing 
increased strength of the external rotators to compensate for the lack of stability and 
results in pain (Trakis, McHugh, Caracciolo, Busciacco, Mullaney & Nicholas, 2008). 
As the anterior musculature becomes stronger, compression of the brachial plexus can 
occur under the pectoralis minor insertion site distal to the shoulder. This causes 
paresthesias and overtime muscle weakness consistent with TOS. Trakis et al. (2008) 
and Zaremski et al. (2012) both recommend strengthening to the scapular stabilizers to 
prevent muscular imbalance, while Hibberd, Oyama, Spang, Prentice & Myers (20 12), 
and Zaremski et al. (2012), make further recommendations for stretching of the internal 
rotators and anterior musculature. Additionally, recent research by Hudson, Taylor, 
Anand, Gandevia & Butler (20 1 0), supports the need for stretching to the scalene muscles 
due to the increased work by this muscle group when forceful inhalation occurs, thus 
increasing the risk of compression to the brachial plexus between the anterior and middle 
scalene. For example, when throwing at high velocities while holding air in the lungs or 
while repetitively throwing causing an increase in heart rate and resultant increase in 
respiratory work. Exercises for posterior strengthening and anterior strengthening will be 
described later in this chapter when the pre-season exercises are described in detail. 
OVERUSE INJURIES 
The American Orthopedic Society for Sports Medicine defmes an overuse injury 
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as an injury to a tendon, bone or ligament as a result of micro trauma from repetitively 
completing the same motion (2008). van Wilgen & Verhagen (2012), found that athletes 
and coaches describe overuse injuries as being biopsychosocial in nature and repetitive 
trauma is not the only factor involved. The authors recommended addressing the 
physical and psychological nature of overuse injuries. This speaks to the idea that 
motivation plays a role in injury prevention. Athletes and coaches will be provided with 
written information with the signs of upper extremity overuse, strategies to prevent 
overuse injuries, what causes overuse injuries and how to create a environment that 
minimizes extrinsically motivating factors. This information can be found in Appendix 
A and B. 
NTOS 
To provide a clear connection between overuse injuries and TOS, information 
must be presented in a clear, concise and educational level specific way. Current 
research supports that TOS is caused by repetitive overhead positioning of the upper 
extremity (Caputo, Wittenberg, Vemuri, Driskill, Earley, Rastogi, Emery & Thompson, 
2013 and Robey & Boyle, 2009). This is consistent with throwing positioning and 
forward rounded shoulders due to hypertrophy ofthe pectoralis muscles. This results in 
compression of the brachial plexus (Baltpoulos, Tsintzos, Prionas & Tsironi, 2008 and 
Robey, et al., 2009), hypertrophy of the scalene muscles during exercise (Baltopoulos, et 
al. 2008 & Robey, et al. , 2009) and can be a result of growth and development of muscle 
bulk while training for a specific sport (Maru, Dosluoglu, Dryjski, Cherr, Curl & Harris 
2009). This information will be provided with pictorial examples that will highlight how 
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overuse of the upper extremity without proper balance of the muscles can lead to TOS, as 
well as how ignoring symptoms of overuse or playing through pain can lead to TOS. 
PREVENTION 
Injury prevention begins with education, which was covered earlier in this chapter 
and ends with an active prevention program. Gianotti, Burne & Tunstall (2010), found 
that coaches and athletes use the information provided in a prevention program to change 
their coaching practices, and coaches referenced the resources given during the season. 
Emery & Meeuwisse (20 1 0), identified a reduction in injuries when comparing athletes 
who participated in a preventative training program as compared to a standard training 
program. In addition, they reported a decline in acute onset of injuries in the prevention 
training program group as well. This supports the need for a preventative training 
program for overhead throwing athletes. This program will concentrate on strengthening 
of the scapular stabilizers, overall fitness, core strengthening to provide stability through 
the kinematic chain and stretching to reduce the effects of hypertrophied muscles on 
peripheral nerves. 
The program will be delivered during pre-season practices in station format with 
an occupational therapist (OT) (the author) instructing the athletes. The OT will be 
present for the first two weeks of practice to establish consistent and correct completion 
of the program and to allow adequate time for the coaching staff to become comfortable 
with overseeing the program. Additionally, the athletes will be given a home exercise 
program to continue the exercises they have learned in practice as pre-season practices 
43 
occur only one to two times per week. The intent is to establish scapular and core 
stability prior to the start of the season. Once the season begins, practices occur daily 
until the season ends. During the season, the athletes will be instructed to continue the 
home program to maintain stabilizer and core strength. There will be four stations with 
examples of the specific exercises listed in Appendix C: 
1. scapular stabilizer strengthening 
a. exercises with theraband 
b. exercises with light free weights 
2. core strengthening 
a. therapy ball exercises 
b. seated free weight exercises 
c. sit ups and push ups 
3. overall conditioning 
a. running on a treadmill or in the gymnasium 
b. Jumpmg rope 
4. stretching 
a. doorway pectoralis and trapezius stretch 
b. standing scalene stretch 
c. wall shoulder capsule stretches 
The program will be used throughout the season. The information gathered from the 
comparison of the initial and follow-up questionnaires, as well as from the program 
evaluation will be used to support the proposal to the school board to implement this 
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program as a standard practice in the baseball and softball athletic program from 
modified middle school level to the varsity level in which it was piloted. The next 
chapter will outline the evaluation plan for this program. 
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Chapter 4: Evaluation Plan 
For many students, sports are extremely important. Participation in a sport is 
often how students identify themselves. When the role of student athlete becomes central 
to the student identity, the drive to stay in the game may lead to injury. In addition, the 
athlete's coach, parents or teammates may encourage this practice, thus further 
perpetuating the practice of playing in pain or playing injured. The doctoral project 
provides an education and prevention program to address these issues. It is important to 
address common themes between athletes and coaches regarding their knowledge and 
feelings about injury prevention, what they will do in the event of an injury and to what 
extent the athlete will go to continue to play despite pain or that the coach will go to keep 
the athlete in the game. This will be done through the program evaluation process. 
Program evaluation is crucial to the continued success of a new or existing 
program. The purpose of a program evaluation is to provide information about how a 
program is functioning and to provide crucial information to guide the evaluator in the 
necessary changes to make the program effective. The program evaluation uses reliable 
and valid measures to determine if a program is being implemented as intended and if the 
program is producing the intended results. This program evaluation will measure 
consecutively, over the course of one season, the frequency an athlete has played through 
pain or injury, what or who encourages the athletes to play through pain or with an injury, 
what the athlete and coach's injury prevention intelligence is, the athlete's and coach's 
perceptions of off-season training and what is done by the athlete or coach to prevent 
injury as a result of participation in the education and prevention program laid out in this 
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doctoral project. The intent is that change will be seen from the start of the season to the 
end of the season as a direct result of what is learned from the program. 
VISION 
Multiple audiences will benefit from this information. The information will shine 
light on the culture of playing injured and how it is affected by group dynamics, as well 
as by interactions between coaches, parents and peers. The information will be organized 
and used to persuade district officials that this program is an essential aspect of injury 
prevention for all sports. The information will also be used to educate the athletes and 
coaches about the perception of pain and how it can lead to injury among their peers or 
athletes respectively. The intent is that the education will drive the coaches and athletes 
to view injury and preventive action in a different light and demonstrate they are not 
alone in their perceptions and feelings. 
LOGIC MODEL 
A logic model is an easy to read map of a program design. A detailed logic 
model for this project is included on the next page. 
Inputs Resources 
Program Clients 
Athletes 
Coaches 
Athletic trainers 
School board 
Athletic director 
Therapists 
School districts 
Parents 
Program Resources 
Eager coaches 
Parents (allowing 
participation) 
Readily available 
facility 
Athletes provide their 
own equipment 
Access to full weight 
and workout room 
Funding in place when 
using school 
teams/facility 
Author's expertise with 
the 
diagnosis/prevention 
of injury with this 
population 
i 
Problem Theory 
Figure 1: Logic Model 
Activities Outputs Outcomes 
Nature of the Problem 
Repetitive use of the upper 
extremity for high velocity 
motion without proper 
strengthening 
-Internal and external pressures 
to play through pain 
-Influence from others to continue 
L..... playing with an injury due to lack 
,..... of education 
Program Theory 
-Self determination theory will be 
used to address athletes' 
motivation to play through pain, as 
well as coach/athletic trainers ' 
motivation to encourage athletes to 
play while injured . 
-Social action theory will be used to 
address how being part of a group 
can influence the decision making 
of the athlete to play while injured 
Interventions and Activities 
- Focus group(s) to gather 
information to guide prevention 
plan; distribution of preseason 
questionnaires regarding playing 
with pain or encouraging playing 
with pain to coaches and 
athletes in preseason 
- Institution of an exercise 
__.. program as preventative 
I"' measure; institution of an 
education program to provide 
information about importance of 
preventative measures 
-Administration of mid and post 
season questionnaires 
Short-Term 
Outcomes 
-Information 
obtained from 
the pre season 
questionnaires 
and focus 
group(s) 
provides an 
adequate basis 
for finalizing the 
education and 
prevention 
program plan. 
-The program is 
launched 
successfully 
within the district 
Intermediate 
Outcomes 
-Sufficient data obtained from 
mid season questionnaires to 
the coaches and athletes to 
determine how often an 
athlete has played through 
pain or injured, what or who 
encourages them to play that 
way, what the athletes' and 
1-+ coaches' injury prevention 
intelligence is , what their 
perception of preseason work 
outs are and what have they 
done to prevent injure from 
the education in the program 
Program Outputs -+ Long-Term 
~----------~ Outcomes Approximately 30 athletes 
and 4 coaches in the formal -Data obtained from post 
prevention and education season questionnaires to 
coaches and athletes will show 
program for varsity level high how often an athlete has 
school baseball and softball played through pain or injured, 
players for Thoracic outlet what or who encourages them 
syndrome to play that way, what the 
Report of data for distribution athletes' and coaches' injury 
prevention intelligence is, what 
to the school board and their perception of preseason 
administrators to support the work outs are and what have 
continuation of the program they done to prevent injure 
and the funding needed to from the education in the 
administer it program 
-Data will demonstrate change 
External/Environmental Factors: (facility issues, economics, public health, politics, community resources, or laws and regulations) 
Permission needed to use the weight room in off season, time constraints of coaches, facility scheduling around other sports , buy-in from the school 
board/district about importance of this program; by law high schools are only required to report injury rates related to concussions, which may make it 
difficult to compare new data to old data or to compare data to other districts 
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EV ALUABILITY ASSESSMENT 
The evaluability assessment determines the extent to which a program is ready for 
future evaluation and helps stakeholders determine specific goals, evaluation criteria and 
the intended users of the evaluation information (Wholey, 201 0). The team of assessors 
should be composed of individuals who would use the information gained in this 
evaluation and who would have significant influence within the program. For this 
project, the team of assessors would be: a coach, athletic trainer, an administrative 
representative from the school district, a student athlete, ideally one who has graduated, 
another therapist with program design experience and this author. In order for the team to 
have a realistic understanding of the program and its overall intent and purpose, it would 
be imperative to bring evidence from peer reviewed journals that prevention programs of 
this kind are effective, upper quadrant muscle imbalance can cause injury, strengthening 
can prevent imbalance in the upper quadrant, and how the type of motivation, intrinsic or 
extrinsic, and student athlete experiences can affect how he or she deals with pain or 
InJury. 
It would also be important to include information about the New York State 
Concussion Management Awareness Act (S.3953B-2011), which was signed into law in 
2011 and became law July 1, 2012. The Act adopts rules and regulations for the 
recognition and monitoring of concussions in students. The Act establishes minimum 
guidelines regarding removal from play, physician clearance, and "return to play" 
protocols. This Act requires coaches, teachers and other school personnel to be trained 
about the symptoms of mild traumatic brain injuries and the importance of proper 
49 
medical treatment. In addition, the State Education Department, the Department of 
Health and school districts are required to post information on their websites for parents 
and students the signs and symptoms of concussion and guidelines about returning to 
school, physical education classes and sports after an injury. This Act sets a precedent 
for prevention programming for student athletes and opens the doors for similar programs 
(New York State Senate, 2013). 
Further information would include any preliminary evaluations, a completed logic 
model as seen on page 48, focus group information or information gathered thus far for 
the program. In order to keep the team on track and prevent any attempts to exert 
negative influence within the team, a program manager or a person of similar title will be 
appointed and will be the fmal decision maker if conflict arises. Each team member will 
be asked to prepare their arguments for their own interests prior to convening to help 
everyone be informed of each team members thought process. 
CORE PURPOSE 
The core purpose of this program evaluation is two-fold. It is relational as data 
will be gathered and analyzed to look for the relationship between motivational factors 
and playing with pain. In order for this program to be effective, these motivating factors 
must be understood. It is also causative in that the author is interested in knowing 
whether the use of prevention and education programming will decrease the incidence of 
playing injured or of encouraging this practice. In order for the program to be useful and 
marketable, the causative connection between preventative education and mitigation of 
motivational factors that could lead to injury must be clearly defmed and demonstrated. 
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With this information, the stakeholders will be willing to continue to invest in the 
program. 
There is a descriptive aspect to this program in the use of focus groups and 
interviews in preliminary qualitative information gathering. This qualitative information 
will help defme and bring the variables into focus, as well as helping to establish program 
evaluation questions. 
SCOPE 
The scope of the evaluation is as follows. The recruitment of participants will 
include all varsity level softball and baseball players and coaches in the Wayne Central 
School District in Ontario, New York. It is estimated to be roughly 30 players and four 
coaches. The program and its evaluation will take place for one year to capture pre-
season, in season and post season time frames. The participants must be willing to 
participate for the full season, whether they are actively playing or they are benched due 
to injury or academics. Participants must be willing to complete the appropriate 
questionnaires in the pre-, mid- and post-season. Information gathered will be from focus 
groups, trained observers' data, questionnaires, stress assessments, interviews regarding 
motivation to play in pain or encouraging this behavior and coaches' and players' 
perceptions of prevention programming. Only those not willing to participate will be 
excluded. 
EVALUATION QUESTIONS 
Each group of stakeholders is interested in specific questions. School 
administrators and athletic directors would like to know if this program is effective in 
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changing the culture of playing injured, and if the program is effective in changing 
coaches' approaches to injury or pain on the field in a game or practice. Coaches would 
also like to know if the program is effective in changing the culture of playing injured, 
whether they as coaches encourage that behavior, if preseason strengthening is effective 
in injury prevention and what motivates athletes to play injured or to avoid this. Future 
athletes are interested in knowing if pre-season strengthening is effective in injury 
prevention and whether it is normal to feel pressure to play injured. 
TYPE OF RESEARCH DESIGN 
The doctoral project, including program evaluation, will be conducted in three 
phases, namely the exploratory preseason phase in which pre-program information will 
be gathered, the educational program implementation mid-season phase, and follow-up 
information gathering during the post season phase. The pre-season phase will include 
focus group sessions and interviews to guide the formulation of the educational materials 
and the prevention program. The information gathering preseason phase will be 
conducted in a qualitative, descriptive design. The early mid-season and post-season 
information will be obtained through a survey with Likert scale questions. The survey 
will identify the player and coach, by code number so as not to violate confidentiality, in 
order to be used in comparison to themselves with other measures in the evaluation. In 
addition, two trained observers, one each for softball and baseball, will be present during 
practices and random games. These observers will use a checklist to document each 
instance wherein signs of pain and language consistent with encouraging playing with 
pain are observed for each player and coach. The hypothesis for this observer rating 
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system is that the frequency of these behaviors will decrease as the season progresses as 
participants gain knowledge from the education and prevention program. The 
information gathered by observers can be compared to survey and interview data to check 
consistency in player/coach actions to their formal responses. 
The data from focus groups and interview questions will be reviewed for common 
themes and then compared between the athlete and coach groups to look for consistency 
in themes. The quantitative information obtained via Likert scale questions in the survey 
will be compared to the information obtained by the trained observer. Each individual 
will be his or her own control throughout the phases. The information will be evaluated 
to determine consistency between a player's or coaches' actions and what they report in 
the survey. The information will also be compared from one phase to the next for each 
player and coach to look for change throughout the season as a result of the program. 
This is consistent with the Fixed-Effects design for longitudinal evaluations (Henry, 
201 0). One limitation for this design is that participants must have experienced both the 
treatment and the non-treatment conditions to be included in this impact style study. This 
is inherent in this programs design in that all of these athletes have played the sport 
previously without being exposed to this program, treatment and non-treatment is 
fulfilled upon being accepted on the varsity team. However, the first year would be the 
only year this would be true for the coaching staff if staffing stays the same. 
DATA MANAGEMENT PLAN 
This is the digital age, so information captured and stored in a digital format is not 
only the norm, but also ideal. The trained observers will have iPad devices with the 
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premade checklist in a table format with the behaviors or observed language clarifiers on 
the top bar and the player and coach numbers on the side bar. It may be helpful to provide 
a picture with the number until the observers learn the players by site, as the players do 
not routinely practice in their jerseys. The interview data will be collected via video and 
audio recording with consent. Questionnaire information will also be collected via 
computer or digital means. All information will be saved to one central password 
protected computer or web accessed secure server. The data will then be available for 
analysis by either accessing the central computer or remotely via web access to the 
server. Anyone analyzing the data will be given an access code to review the data. With 
the use of computer technology and a central server, the survey questionnaire and trained 
observer data will be automatically entered into the data collection server. The interview 
data will have to be transcribed and broken down for common themes by a person trained 
to do this. The interview data will only be used to guide the formulation of the 
educational materials for the prevention program and will not be used for statistical 
purposes. It will be the primary author's responsibility to access the server daily to back 
up all information to a Mac Time Machine external hard drive stored in the primary 
researcher's home office. 
GATHERING QUALITATIVE AND QUANTITATIVE DATA 
As stated in the previous section, the quantitative information from the trained 
observer will be obtained by using a preformatted checklist where the observer will 
essentially be tallying the number of times they observe a player or coach use language or 
behaviors consistent with encouraging playing injured or in pain. The qualitative focus 
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group and interview information obtained in the preseason phase will be simultaneously 
video and audio recorded for analysis of common themes in which to guide program 
direction and materials. 
The survey would be given to both the athletes and coaches for the varsity 
baseball and softball teams in the Wayne Central School District, Ontario, NY. The 
survey will to be given to roughly 30 athletes, all varsity baseball and softball players, 
and all the coaches, roughly four total. It is reasonable to survey all the athletes and 
coaches due to the relatively small group size. Athletes are often encouraged to play 
through pain or with an injury, which can be detrimental to the overall health of the 
individual both physically and psychologically. Varsity players are at the top of their 
peer group as far as athletic ability. This may lead to motivating factors that contribute to 
playing injured or while in pain, such as wanting to be the star, wanting to save the team 
from a loss, feeling they may let the team down if they are removed from play or simply 
recognition for their efforts by their peers, coaches and families. In addition, coaches 
may want the win or feel their record will be compromised if they lose a player. In some 
instances, coaches may not realize they are encouraging athletes to play injured or in 
pam. The overall culture of athletics lends itself to the hero complex. 
The general content of the survey would be items such as how often a player is in 
pain when they play, how often they have felt weakness in their arm when they play and 
how often they feel pressured to play injured or in pain. The survey would also include 
questions regarding motivating factors such as how often they want their team to win, 
how important the teams record is, how important personal recognition is and how fearful 
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they are of letting their team down. Prevention programming questions will include how 
confident they are in injury prevention, how much they know about injury prevention, 
how confident they are in determining injury and how often the player tells the coach 
about pain. All questions will be Likert scaled questions. As stated previously this 
information will be compared from one phase to another using the participant as his/her 
own comparison to establish statistically significant degree of change as a result of the 
program via a pretest-posttest fixed effects design. 
DATA ANALYSIS AND REPORTING 
Several types of descriptive statistical analysis are appropriate to analyze data in 
this program evaluation. Because we are using equally distributed response choices 
along the Likert scale in the survey, that is they are equidistant, parametric testing is 
warranted. This is an example of using quantitative inferential statistics for outcome 
responses of a single sample that is compared to itself in a pre and posttest layout (EBP, 
2013). In this situation t-tests or Z-tests are appropriate. Further, two-way ANOVA 
testing can be done to look at the statistical difference between answers from the coaches 
and athletes (Social Research Methods, 2006). 
When comparing data collected by trained observers to the Likert survey, we 
would need to use non-parametric analysis such as Mann-Whitney U-test, Kruskal Wallis 
or Spearman's tests which compare nominal scaled data, frequency one player or coach 
uses language or behaviors that encourage playing injured or in pain, and ordinal scaled 
data from the Likert scale survey. 
In reporting the data obtained from this evaluation, the use of a two-page 
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executive summary would be the most effective (Grob, 2010b). This presents all data in 
quick, easy to understand and readable document that gives an overview of the outcomes 
and benefits by using the data obtained. As stated by Grob (20 1 Ob ), it is the report 
format most likely to be read. The readability of the report is essential in guaranteeing 
consideration for continued funding of the program. 
CONCLUSION 
Program evaluation is vital to the success of a program. Through the evaluation 
process, program heads and stakeholders are able to determine what is and what is not 
working within a program. The more detail and thought that is put into the evaluation 
process up front, the more effective the program ultimately will be. This is the proposed 
evaluation plan and in depth view of the program evaluation design for the prevention 
and education program for thoracic outlet syndrome in high school varsity baseball and 
softball athletes. With thorough evaluation, the project titled, Preventing Thoracic Outlet 
Syndrome in High School Baseball and Softball Athletes: A Model for Occupational 
Therapy Clinical Practice will be a success. 
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Chapter 5: Funding Plan 
Thoracic outlet syndrome (TOS) is a diagnosis that can affect the performance of 
the upper extremity. TOS occurs in athletes due to muscular imbalance. This muscular 
imbalance leads to hypertrophy or enlargement of muscles such as the scalene in the neck 
and pectoralis in the front of the chest. As this hypertrophy occurs, the muscles press 
down on the nerves of the brachial plexus, thus decreasing the nervous input to the 
muscles of the upper extremity. Without detection, athletes can go undiagnosed for years 
while their skill declines due to compression of the brachial plexus or vasculature in the 
upper extremity. 
Strengthening programs for athletes are often inadequate in prevention of 
imbalance of the muscles of the upper extremity. Balance of the muscles of the upper 
extremity is obtained by shortening or lengthening the surrounding muscles, the 
stabilizers, to reduce pressure on the nerves in the thoracic outlet. Coaches and trainers 
tend to concentrate on the obvious muscles at work for the particular sport, ignoring 
stabilizers of the upper extremity. Coaches and trainers often lose sight of the fact that 
student athletes are not fully-grown and that recovery and rest is needed to prevent injury. 
Motivation to remain in the game despite signs of injury, is often the driving force 
for players to push their body to the point of injury. This is no different in high school 
level sports. Athletes are often encouraged by their teammates and coaches to ignore the 
signs of injury for the betterment of the team, to win the game or simply as a show of 
toughness. By providing education on the risks of this behavior, it is felt injury can be 
prevented. 
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This doctoral project will address the need for a preventative and educational 
program for high school varsity baseball and softball players who are at risk for thoracic 
outlet syndrome (TOS) due to structural imbalance and overuse. The project will include 
the creation of educational material, exercise and strengthening guidelines to prevent 
TOS in at risk high school varsity baseball and softball athletes. The target population of 
this program will be high school varsity baseball and softball athletes and their coaches. 
The outcome will be the implementation of this program and educational material into 
the high school varsity baseball and softball programs in the Wayne Central School 
District; Ontario, New York. If successful, the program will be marketed to other districts 
in the Rochester, NY area. 
Funding Plan Introduction 
A funding plan is needed to give full disclosure of the potential costs for the 
implementation of this program into a school district's baseball and softball athletics 
program. The funding plan will detail the costs associated with implementation in the 
athletic program, dissemination of this program and education to other therapists. We 
will consider the first year of implementation to be the pilot year for the program; and we 
will assume the Wayne Central School District has agreed to allow the piloting of this 
program within their district. A detailed funding plan including the Implementation and 
Dissemination Costs are represented here. 
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Table 1. Implementation Costs 
Budget Item Year One Year Two 
Equipment for District $300 $0 
Therapist's Fee to District $500 $300 
Website use fee for district $150 $150 
Written Handout $50 $50 
Materials for District 
Dissemination costs $7250 $1250 
Total $8250 $1750 
Table 2. Dissemination Costs 
Budg_et Item Year One Year Two 
Newsletter (printing and paper) $50 $50 
Website 
Design (simple) $2000 $0 
App (simple) $4000 $0 
Facebook page $0 $0 
Twitter $0 $0 
Linkedln $0 $0 
Pinterest $0 $0 
Webmaster (maintain $300/yr $300/yr 
website and update 
App) 
Presentation To New Districts (per 
presentation) 
Handout material $50 $50 
Travel $50 $50 
Article Submission $0 $0 
Presentation At Professional 
Conferences (per conference) 
Handout material $100 $100 
Travel $500 $500 
Poster $100 $100 
Presentation To Therapist (per 
presentation) 
Handout Materials $50 $50 
Travel $50 $50 
Total $7250 $1250 
60 
Budget of Needed Resources 
The implementation costs include equipment, written and electronic media and 
instructional fees. A first year fee of $1000 will be charged for implementation of the 
program. The fee assessed to the district will cover the author's time and professional 
instruction of this program, the cost of printed materials, equipment used by the athletes 
during the pre-season workout portion of this program and access to electronic based 
media for coaches and athletes. While this fee will not fully cover the initial costs of 
development of the website and App, the author feels this cost will be recouped as more 
districts subscribe to this program. The charge to the district in the second year will be 
$500; any equipment that needs to be replaced will be the districts responsibility. The 
equipment needed will be supplied to the district by the author to ensure the correct 
equipment is used. Detailed costs of equipment will be listed in the budget as a reference 
for the district and for future districts interested in implementation of this program. There 
will be no cost for the use of facilities for this program because its association with the 
preexisting baseball and softball programs within the district. 
The dissemination costs include: printing, website and App design, and costs 
associated with presenting this program to districts and therapists such as travel expenses 
and printing costs. The creation of a newsletter to be sent to area districts, colleges and 
coaches will require professional printing. Internet based dissemination will be 
accomplished with the creation of a website specific to the program that will contain the 
information also found on the newsletter, will have images and videos of exercises and 
stretches with links to social networking media such as Facebook, Linkedln, Pinterest, 
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and Twitter. As the athlete follows "tweets" on Twitter or "likes" Facebook they will 
receive links to updates placed on the primary website. There will also have access to a 
newly designed App with the exercise and stretching information specific to baseball and 
softball. The App will be free to the user if they are an athlete or coach in a district that 
subscribes to the program with a special code given for access to this service. 
The costs associated with presenting the program to other districts and therapists 
who may be interested in implementing a similar program will include: the costs for 
posters, handout material, travel and lodging. There will be no initial cost to the districts 
that show interest in this program and request a presentation. There will be a fee of $250 
for in-person presentations for a group of up to ten therapists in their own facility, which 
will cover the presenter's fee and costs of printed material. These presentations will be 
offered locally. A webcast option will be offered for a reduced price of$50 per 
participant and the participant would be responsible for printing his or her own materials 
provided in a link to the webcast. 
Available Local Resources 
Local businesses and private individuals in the community may be interested in 
giving back to their community through charitable donations of time, money or services. 
The assistance of a local web designer based in Ontario, NY, the town in which the 
Wayne Central School District is found may be sought for advice about the website 
layout. This business may be approached for an in-kind donation of time to set up the 
website for this program. 
Rochester Institute of Technology and the University of Rochester are two 
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universities in the area with programs in technological studies. Students within these 
programs may be willing to assist with the design of the website or creation of the App 
for this .program as a way to practice and implement the skills they are learning in their 
studies. This would be a way to offset the highest cost of this program. 
Networking with colleagues to fmd individuals who would be willing to donate 
time or services is another potential way to offset costs. A former patient of the author's, 
John, offered to assist in the website design and maintenance as this is a program for 
children and not profit driven. This approach may be a viable option for the website and 
App. John is knowledgeable about ways to potentially save time and money in design 
from his years of experience in this field. 
Potential Funding Sources 
It is crucial that potential funding sources be identified in the event that individual 
contributions or in-kind donations of time and/or services cannot be obtained. There are 
many sources for funding available to individual businesses and organizations. In order 
to find appropriate funding sources it is important to know what type of organization you 
are intending to fund. In this case we are dealing with a non-profit organization. Due to 
recent cut backs in government funding for athletics in schools, school athletic teams 
have created booster clubs or organizations that work to raise funds for student 
programming. As a U.S. IRS 501(c)(3) non profit organization it is not allowed to 
discriminate when granting funding to students based on their family's membership, 
participation in fundraising or time given to the club. According to Federal and state tax 
laws, booster clubs are a tax exempt entity if they register and obtain a U.S. IRS 
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501(c)(3) tax number and raise less than $5000 per year. Booster Clubs, a non-profit 
organization by tax law, operate without oversight by the school district making it an 
ideal organization to raise funds. Securing funding through grants applied for by the 
Wayne Baseball/Softball Booster Club for the baseball and softball athletic program at 
Wayne Central would help offset costs to the district. While the creation of the electronic 
media elements of this program will potentially be used in other districts, it can be argued 
that it is needed to fully and effectively implement this program into the Wayne Central 
School District baseball and softball athletic program. In this case, it justifies the Wayne 
Baseball and Softball Boosters use of the funding for this portion of the program. Table 
3 lists potential funding sources for this program. 
Table 3. Funding Sources 
Funding Type Funding Source Description Implementation 
or Dissemination 
Foundation The Baseball Tomorrow Fund: sponsored by Dissemination 
Major League Baseball Players Association. Grants 
awarded quarterly to finance new programs or 
expand existing programs. Money can be used for 
equipment or new collaborative efforts between a 
program and an individual or organization. Must be 
non-profit and tax exempt. Application is 
completed online in addition to an eligibility survey. 
45 grants awarded each year, $1.5 million annually, 
amount of grant requested by applicant. Rolling 
deadline by quarter. 
Corporate Liberty Mutual Insurance Responsible Sports Dissemination/ 
Community Grant: Awards $2500 grants to youth Implementation 
sports teams or school sports programs when they 
rally supporters in their community. The team 
registers online and is placed on a leader board. 
Then the team rallies parents, coaches, volunteers 
and adult team supporters in the community to read 
the guidelines online and take a quiz. Each 
successfully passed quiz equals one point; the 
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leader at the end of the Liberty Mutual designated 
time period wins the grant. Rolling deadline. 
Community Wayne County Community Endowment: Awards Implementation 
$1000 to $5000 grants per calendar year to non 
profit organizations whose efforts strive to improve 
the health, well-being and quality of life for 
residents in Wayne County, especially youth and 
seniors. Application on line. Applicants must be 
able to measure the success of the project or 
program and should focus on new or expanding 
programs or projects. Deadline 2/7/2014. 
Corporate/ Wegman's Charitable Giving: Wegman's Food Dissemination/ 
Community Market, Inc. is a supermarket chain started in Implementation. 
Rochester, NY. Wegman's accepts application 
requests for charitable donations to community 
organizations and non-profit organizations. There 
is no dollar amount limit listed or deadline. 
Requested donation is at the discretion of the 
applicant. Application is found online. 
Corporate Dick's Sporting Goods: Dick's is a sporting goods Dissemination/ 
chain in the Northeast USA. This corporation Implementation 
accepts community organization and events 
donation and sponsorship requests within the 
communities they serve or have a store presence. 
Submission for donation requests is completed 
online where the applicant makes an account and is . 
issued a tracking code. Submission should be made 
three months prior to date the donation is needed. 
A decision will be issued in 15-30 days before the 
donation is needed. No specific cap for donation 
request is listed. 
Foundation Eastman Savings· and Loan Charitable Dissemination/ 
Foundation, Inc.: This is a charitable foundation Implementation 
set up by the savings and loan for Eastman Kodak. 
The foundation distributes moneys received through 
philanthropic donations from members of the 
community and corporations within the Rochester, 
NY area. Donations are given to organizations with 
501(c)(3)tax status. No deadline or donation 
request limit is listed. Roger Rassman (585)336-
1 000 is the contact person. 
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Chapter 6: Dissemination Plan 
Thoracic outlet syndrome (TOS) is a diagnosis affecting the upper quadrant. In 
recent years, TOS in professional athletes has been highlighted in the media (Langosch, 
2013). Without detection, athletes can go undiagnosed for years while their skill declines 
due to compression of the brachial plexus or vasculature in the upper extremity (Ioannou 
et al., 2012). In addition, athletes often "play through" the symptoms to stay in the game 
making the symptoms and outcome worse. Motivation to remain in the game despite 
signs of injury is often the driving force for players to push their body to the point of 
injury; this is no different in high school level sports. By providing education on the 
risks ofthis behavior, evidenced-based research suggests injury can be prevented. This 
project will provide educational material for an awareness and preventative program for 
high school varsity baseball and softball players including strengthening exercises and 
educational material to decrease the future effects on an athlete's performance and overall 
upper extremity health. 
Sport injury prevention programs are beginning to emerge in our society as 
evidence by concussion prevention programming (CDC, 3013). However, based on 
research for this project into prevention programs for adolescents, it seems the United 
States is behind our European counterparts. In 2012, the United States Center for Disease 
Control created the National Action Plan for Child Injury Prevention (CDC; NCIPC, 
20 12) to address the disparity between research and implementation of the evidence into 
programming. The dissemination of the messages of this doctoral project could further 
the efforts in the US to close the gap between the evidence and the real world setting. 
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Goal setting is an important aspect of gaging achievement. The ultimate goals of 
this project are to (1) educate coaches and student athletes how upper extremity overuse 
injuries can lead to TOS, (2) provide materials to the coaches and athletes to create a safe 
training environment, (3) provide the coaches and athletes with the tools to create a 
positive motivational climate to prevent athletes from playing through pain and ( 4) 
provide stakeholders with the necessary information to be excited to adopt this program 
into their athletic program. 
Dissemination Goals 
• Long-term goal: Program results will lead to the adoption ofthe program 
in all Section V baseball and softball programs from modified to varsity 
level 
• Long-term goal: This program will decrease upper extremity overuse 
injuries and incidence of TOS throughout Section V 
• Short-term goal: This program will decrease the incidence of playing 
through pain by the Wayne Central baseball and softball athletes 
• Short-term goal: This program will decrease upper extremity overuse 
injuries and/or incidence of TOS in baseball and softball players 
throughout Wayne County 
• Short-term goal: The prevention program will be implemented into all 
baseball and softball athletic programs at every level from modified to 
varsity in all ten school districts in Wayne County 
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• Short-term goal: Wayne Central School district will implement this 
prevention program into the baseball and softball athletic programs at 
every level from modified to varsity 
Target Audiences 
• Primary audience: The primary audiences for this project must be the 
athletes and coaches at their respective schools. These two audiences 
stand to gain the most from the implementation of this program. Without 
the support and dissemination of information to other athletes and coaches 
by this primary audience, the program would cease to exist. With the 
endorsement of this prevention and education program from the athletes, 
the culture of team athletics can change. This shift in culture represents 
safety and prevention of further injury. ·While it is a goal to have the 
district endorse and adopt this program, it is the shift in culture that will 
benefit these athletes as they make their way through life with a "tool box" 
of information to help them to prevent developing an injury from pushing 
through pain. In addition, the coaches are the key to the future of 
prevention and education in the districts since coaches often stay in their 
positions for years. With the information provided in this program, the 
coaches can disseminate the information to future players regardless of 
whether the program is adopted by the district, Wayne County or Section 
V because this project has always been about the players and coaches frrst. 
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• Secondary audience: The secondary audience for dissemination of the 
• 
information from this project is the Wayne Central School Board. The 
Board will receive information regarding the benefits of this program to 
both the current and future athletes and coaches. The success of the 
program in the Wayne Central School District will serve as the prototype 
for the use of this program in other districts. With this audience 
supporting the program and willing to disseminate key pieces of 
information, Wayne County and the Section V board will understand the 
value of this program as key to educating and preventing injury. 
Secon~ary audience: Occupational and physical therapists ,are another 
supporting audience for the dissemination of this program. Occupational 
and .physical therapists are often involved in the rehabilitation of injuries 
suffered by this population. Therapists often serve as the conduit of 
information about effective exercises and programs for prevention of 
injury. The therapists are accessible to both parents and athletes and could 
be called upon to inservice the coaching staff. 
Key Messages 
Athletes and coaches 
• Research has shown that the strengthening of the muscles surrounding the 
shoulder blade will increase the overall stability of the upper extremity 
and decrease the impact of velocity forces on the structures in the thoracic 
outlet and shoulder girdle. 
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Additionally, a well-balanced pre-season workout with concentration on 
core stability and overall conditioning will increase the ability of the upper 
extremity to gain support from the core as an anchor, ultimately 
decreasing the potential for injury. These concepts are the foundation of 
this project. When implemented, the risk of injury decreases as the overall 
balance of the upper quadrant and body is achieved. When the project is 
adopted into a comprehensive program for baseball and softball players, it 
is anticipated that pre- and in-season injuries will decline as these concepts 
are integrated into the athletes' and coaches' approaches. 
• Recent research about motivation in sports demonstrated that there is a 
disparity between adult's and student athlete's view on motivation for the 
game. This disparity often leads to athletes playing to please others at the 
expense of their emotional and physical health. Creating a supportive 
environment for reporting injury will prevent student athletes from playing 
through pain. Athletes and coaches should use positive communication, 
avoiding ridicule or pointing out shortcomings to decrease the competitive 
culture that can lead to playing through injury. Athletes and coaches 
should also serve as a check and balance to each other, as it is easy to lose 
sight of the fact that this is just a game and winning at all costs is not 
appropriate nor safe. 
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School board 
• Implementation of this program through the baseball and softball 
programs within the district will give the athletes and coaches the 
educational tools and equipment to prevent overuse injuries including 
TOS. Currently, athletic programs concentrate on skill acquisition and 
perfection of skill to the detriment of the overall health of the athlete. By 
implementing this program, balance between the supporting, stabilizing 
musculature and musculature used for a specific skill will be achieved. 
Once this balance is achieved, it is anticipated that injuries will be 
significantly reduced. 
• By empowering the athletes to create a positive and motivating culture, it 
is anticipated that the need for athletes to play through pain to stake a 
claim in their position on the team will be reduced. This empowerment 
will facilitate the team as a whole to being healthier and more self-
motivated. It has been shown that health and self-motivation in athletes is 
closely correlated with a successful future in the sport, more so than skill 
(Merkel, 2013). This could lower attrition rates and may increase the 
potential for an award-winning season. Successful sports teams at the 
high school level help support the community tax base by maintaining 
current residents and enticing new ones. 
Therapist 
• Research supports the strengthening of the muscles involved in 
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stabilization of the scapula promotes balance to the shoulder and thus 
decreases the potential for injury. Research has shown that core strength 
is a key component to stability of the upper extremity during movement at 
increased velocity. Education to athletes about specific exercises to 
promote these evidence-based findings could decrease further incidence of 
InJUry. 
Sources/messengers 
Athletes and coaches: 
• Coaches rely on the multitude of individuals and organizations to provide 
feedback and information to maintain team and athlete health and safety. 
Certification by the New York State Education Department is required for 
all coaches in school-based athletics. This certification requires course 
work in theory and techniques of coaching, health sciences applied to 
coaching and philosophy, principles and organization as they apply to 
coaching. Information from this project could be disseminated in this 
course work, which would reach all coaches applying within New York 
State. 
• Another trusted source for coaches are other coaches with more 
experience. Wayne Central School District is roughly 20 miles from 
Rochester, NY. Rochester is home to four colleges and universities, one 
community college and a minor league baseball team all of which have 
coaching staff who routinely offer training and clinics to area coaches and 
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athletes. These professional coaches keep up-to-date on new information 
via professional peer reviewed journal articles about training techniques 
and health related topics. The professional coaches may also be accessing 
the web for similar information. These coaches also host clinics 
throughout the off-season to both coaches and athletes in which they may 
disseminate the information from this program. Providing a newsletter 
informing them of the current program and directing them to articles in 
peer reviewed journals would be an effective way to reach this audience. 
The colleges targeted would be those that routinely offer clinics for high 
school athletes, specifically Rochester Institute of Technology and St. 
John Fisher College. These coaches would be trusted disseminators for 
the messages of this project. 
• Athletes rely on coaches and more experienced athletes for instructions in 
new techniques, proper form during skills and support for morale and 
motivation issues. Experienced athletes and coaches who have been 
through the proposed program could disseminate the information from this 
project. By gathering positive experiences from the proposed program, 
these athletes and coaches would support the messages of this project. 
• In current electronic age, social media and the Internet are the first stop for 
information gathering outside a student athlete's circle of peers and adult 
influences. Adolescents and teens are increasingly connected to electronic 
media sources such as the Internet, Facebook, Linkedin, Pinterest, and 
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Twitter, which could be a very useful tool in disseminating the messages 
from this project. 
School Board 
• The School Board generally gathers information from more formal 
sources. These sources include: district employees, advisory committees 
and influential individuals within the . community. The Board would be 
more likely to entertain information disseminated by the district athletic 
director, athletic directors from area colleges who endorse the messages of 
this project, as well as the athletic trainers and coaches who have 
experience with this program. 
Therapist 
• Occupational and physical therapist obtain information from evidence-
based peer reviewed journals and information disseminated by their 
respective governing bodies such as American Physical Therapy 
Association (APTA) and American Occupational Therapy Association 
(AOTA). Submission of a journal article about this program to the 
journals associated with these organizations Physical Therapy Journal 
(PTJ) and the American Journal of Occupational Therapy (AJOT) or 
presenting a poster/presentation at the annual meetings/conferences of 
these Associations would be an effective way to reach this audience. 
74 
Dissemination Activities 
The sources used for information gathering by the messengers for this project can 
be categorized in three ways: written information, electronic media and person-to-person 
contact. It is important to prioritize the activities of dissemination to reach as many 
individuals as possible. The following information will include the specific activities in 
order of priority and will include information regarding who is responsible for each 
activity. 
• Written information- Submission of an article to peer reviewed journals 
that would reach the target audience is of primary importance. The article 
could be the report of a single subject design or a case study using the 
proposed program. The article would contain contact information for the 
primary investigator for inquiries about use of the program or questions 
regarding the information. Submission to the Journal of Athletic Training, 
which is released by the National Athletic Trainers' Association (NATA), 
Athletic Training & Sports Healthcare, Psychology of Sport & Exercise, 
American Journal of Occupational Therapy (AJOT) and Physical Therapy 
Journal of APT A would be the first activity as the time line to acceptance 
for publication can be long. 
• Written information- A newsletter sent to area coaches including those for 
area colleges and professional teams would be the next activity for 
dissemination. The newsletter would contain information about the 
program, how it is being used and contact information for the primary 
Budget 
75 
investigator. This newsletter would also provide them with information 
found in evidence-based articles in language that is more suited for the 
audience. 
• Electronic media- A website designed with student athletes as the target 
audience will be set up at the same time the newsletter is released. This 
website will contain information similar to that of the proposed project. 
This website will have images and videos of exercises and stretches with 
links to social networking media such as Facebook. Lindkedln, Pinterest, 
and Twitter. As the athlete follows the site (Twitter) or "likes" the site 
(Facebook) they will receive links to updates placed on the primary 
website. There will also be access to a newly designed App with the 
exercise and stretching information specific to baseball and softball, which 
will be free to the user. 
• Person-to-person contact- Presentations to individual school boards or 
athletic directors will be completed upon request. These presentations will 
include a description of the program, information about the results of the 
program within the Wayne Central School District and information 
regarding the financial consideration for adoption of this program. 
The dissemination budget consists of printed and electronically distributed 
materials. The most expensive items are the website design and 
development/maintenance of the App. The website design is a one time charge and 
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reflects the cost of design using a web design site on the internet that offers templates, 
maintenance and updating by subscription with minimal professional assistance. The 
subscription can be upgraded to add services needed as the needs of the website grow. 
The App design and maintenance is achieved in the same way with a yearly charge. This 
information will also be listed in the overall budget for this project listed in Appendix E: 
Implementation and Dissemination Budget. 
Table 4. Dissemination Activities 
Dissemination Activity Student School Board Therapists Athlete/Coaches 
Article Submission N/A $0 $0 
Newsletter (printing and $50 N/A N/A 
paper) 
Website 
Design (simple) $2000 N/A 
App (simple) $4000 
Facebook page $0 N/A Twitter $0 
Linkedln $0 
Pinterest $0 
Webmaster $300/yr 
Presentation (per 
presentation) 
Handout material $50 $50 $100 
Travel $50 $50 $500 
Poster $100 
Subtotal $6550 $100 $700 X 2 
Total $7850 
Evaluation 
Evaluation of the success of the dissemination efforts will be achieved in several 
ways. Tracking the effectiveness of peer reviewed journal articles as a dissemination tool 
is difficult, but could be done with a citation search. However, the articles contain 
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contact information for interested parties to contact the author to gain access to more 
information about the use of the information in their own program. This source could 
generate presentation requests, which will be tracked by the author using a spreadsheet. 
The effectiveness ofthe newsletter will be tracked in the same way, as this may also 
generate presentation requests. The website and App will have hit counts to track their 
effectiveness. This can also be accomplished on Facebook and Twitter using "like" and 
"tweet" tracking. The effectiveness of the presentations will be determined using a 
simple evaluation sheet given to attendees following the presentation and information 
requested after each presentation. 
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Chapter 7: Conclusion 
The goal of this project was to develop a prevention and education program on 
neurogenic thoracic outlet syndrome (NTOS) for high school varsity baseball and softball 
players. The project was chosen to provide an evidence-based bridge in the gap of 
understanding NTOS as it relates to throwing athletes, highlight motivations role in 
overuse injuries such as NTOS, and present a preventative plan for these athletes and 
their coaches. 
Occupational therapists ' treatment of athletes is primarily in the setting of an 
injury, more specifically an upper extremity injury. This project shifts occupational 
therapy ' s involvement with athletes to one of education and prevention of injury. With 
regard to athletics in the school setting, this is an area that has historically been 
dominated by physical therapists and athletic trainers. However, occupational therapy 
has an opportunity to reach beyond the clinic to provide an innovative approach to 
prevention and education for this population. 
This project incorporates this occupational therapist' s in depth knowledge of 
upper extremity function along with an understanding ofhow social factors influence 
behavior. To create educational materials for overuse injury prevention, this clinical 
knowledge of the upper extremity was used; specifically the balance of the agonist and 
antagonist muscles to prevent compression of neurovascular structures. Evidence-based 
literature was used in conjunction with this knowledge to develop an exercise and 
stretching program to prevent injury in skeletally immature throwing athletes the high 
school baseball and softball player. Occupational therapists' are holistic in their 
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treatment. Two theories: SelfDetermination Theory (Deci & Ryan, 1985) and Social 
Action Theory (Weber, 1978), which investigate motivation and group interaction 
respectively were used as a foundation for research into the reason athletes will play 
through pain to the point of injury. These theories were then used to guide the creation of 
educational materials. These educational materials were developed as a holistic approach 
to facilitating change in the social dynamic or group norms, which lead to the propensity 
to play through pain. This was accomplished first by bringing it to light for this 
population, then educating the athletes and coaches on the risk of future injury if this 
practice continues. Evidence-based research supports that the certain wording of 
educational materials impacts the recipient' s integration of the material and ultimately 
will affect motivation for change based on this newly-learned material (Assor, 
Vansteenkiske & Kaplan, 2009). Research also has shown that athletes' motivation is 
impacted by the support they perceive they receive from their coach. This project aims to 
educate athletes that the best way to stay in the game is through injury prevention, while 
also obtaining coaching support for injury prevention. Thus, we can shift motivation to 
stay in the game for a negative reason: avoiding letting the team down; to a positive 
reason: believing that injury prevention is important (Chan & Hagger, 2012). This 
project aims to accomplish this through education about overuse injuries, the warning 
signs of injury and the impact on the body when playing injured. 
The strong evidence-based foundation for the exercise and stretching program 
will help guide occupational therapy clinic practice. This project opens the door for 
occupational therapy ' s practice at a different stage of the game, prior to injury. This 
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project could assist current and future practitioners in the development of similar 
prevention programs for throwing or overhead use athletes in other communities. This 
could introduce occupational therapy into school districts for sports education and sports 
program development. 
Incorporating this project into an existing high school baseball and softball 
program could prevent injury. Educating athletes early in their sports participation career 
could reduce the impact of negatively motivating practices or behaviors. In doing so, this 
project provides the athlete with a skill for life, which will prevent future injury for 
athletes who are extraordinary in their skill and go on to collegiate or professional athletic 
careers. 
This project provides a unique opportunity for occupational therapy practitioners 
to interact with the athlete population in an innovative way. This opens the door for new 
areas of practice and treatment. This project also fills the void in education and injury 
prevention programs for high school athletes. Implementation of this project into a high 
school level baseball and softball program could change the face of the game one player 
at a time. 
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Appendix A: Overuse Injuries Coaches Page 
Dana Emery, OT/L 
Coaches 
Page 
E~COURAGE 
POSITIVE BEHAVIORS 
RESPECT 
DIFFERENCES IN 
SKILL LEVEL 
ACK~OWLEDGE 
BURNOUT, FATIGUE 
&INJURY 
EDUCATE 
POWER OF POSITIVE 
TALK & INJURY 
PREVENTION 
BOSTON 
UNIVERSITY 
----------------------~ 
Keys To Preventing Injury, Increasing Moral, 
Decreasing Burnout & Building A Happy Team 
Allow appropriate time to 
warm up, stretch and cool 
down 
Research shows 
preseason conditioning 
can decrease injuries 
Avoid repeating the same 
drills day to day 
Allow frequent hydration 
breaks 
Monitor all athletes during 
practices and games 
Most common areas for 
overuse injuries are the 
shoulders, elbows and 
wrists in overhand 
throwing athletes 
Allow pitchers 
appropriate rests 
between games 
Allow players with injuries 
the appropriate time to 
heal before returning to 
play or practice 
Teach athletes to 
respect signs of injury 
in themselves and 
others 
Foster open 
communication to 
prevent soreness from 
becoming an overuse 
injury 
Maintain open 
communication with 
parents to prevent 
injury in a child that is 
reluctant to report 
Don't give in to 
pressure from parents 
to play their injured 
child 
Encourage alternative 
sports in the off season 
Model good behavior to 
increase motivation and 
reduce negative energy 
Respect each athletes 
skill level to avoid 
injuries 
82 
What's an overuse injury? 
• An overuse injury is an injury to 
your bone, joint, muscle, tendons or 
the ligaments around the joint from 
repeating the same motion over and 
over again 
Did you know? 
• The faster you grow the more prone to 
injury you are, if you have a growth 
spurt pay attention to aches and pains 
to be sure they don't last longer than 
they should 
• 
• 
• 
You should take up a new sport slowly 
to allow your body to get use to the 
positions and intensity needed with 
that sport 
Research shows preseason 
conditioning can decrease injuries 
Conditioning can include swimming, 
biking or running, variety in your 
activity will prevent injury 
• Many drills you do on land can be 
done in the water decreasing stress on 
muscles, joints, ligaments and tendons 
so get in the pool 
• Keeping yourself fit in the off season 
will prevent injury, so stay active 
You should drink 16oz.ofwater about 15 
minutes before exercise and another pint 
after exercising in addition to the water you 
drink while you are exercising 
You should not bounc . 
stretch · e While you are 
mg or stretch to th . 
because it can lead t . . e pomt of pain 
o InJury 
"Hey Mom, hey Dad" 
• Tell your parents about all 
injuries in practice and 
games 
• Tell your parents about 
pain that lasts more than 
3-4 days or comes back 
the same area 
• Keep your parents up to 
date about what your 
doing in practice, like 
drills or skills that you 
repeat each practice 
• Practice should be fun, if 
you are feeling burned out 
or stressed about practice 
tell your parents or coach 
You can do it! 
• Be supportive of teammates who are 
injured, they need time to heal 
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Wear protective gear that is made for your 
sport 
• Take at least one day off from sports per 
week to rest 
• Mix it up, don't do the same drills over and 
over 
• Do the skill right, in the correct body 
position, every time to prevent injury 
• Break it up, play more than one sport 
during the year to avoid overusing the 
same muscles in the same positions 
• If you don't play multiple sports, take at 
least 3 months off each year to prevent 
overuse injuries 
• Get new footwear every playing season 
even if your feet have not grown 
"Hey Coach" 
• Ask for a warm up and 
then time to stretch 
before practice or a 
game because 
stretching or playing 
with a cold muscle 
increases the chance 
of an injury 
• Ask for water breaks 
during practice and 
games, you should 
drink water every 20 
minutes during 
practices or games, 
staying hydrated 
prevents injury 
• Ask fo r a cool down 
after practices or 
games, this should 
take about 10 
minutes, then stretch 
again to decrease 
soreness the next day 
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APPENDIX C: STATION EXERCISES 
STATION 1: STRENGTHENING 
1. Hold bands one in each hand with the band 
taut and your arms in front of you with your 
elbows straight 
2. Keeping your elbows straight, pull the bands 
straight back until your hands are just past 
your buttocks, stop 
3. Resist the band as you return your arms to 
the starting position in step 1 
4. Repeat 20 times 
1. Assume the same starting position as in the 
previous exercise 
2. Pull the bands back allowing your elbows to 
bend as if you are rowing until your hands 
are at your side 
3. Resist the band as you return to the starting 
position 
4. Repeat 20 times 
1. Assume the same starting position as in the 
previous exercises 
2. Pull your hands back while bending your 
elbows until your arms are in a "W" position 
3. Resist the band as you return to the starting 
position 
4. Repeat 20 times 
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1. Assume the same starting position as in 
the previous exercises 
2. Pull your hands back while keeping your 
elbows straight until your arms are in a 
"Y" position 
3. Resist the band as you return to the 
starting position 
4. Repeat 20 times 
1. Stand with bands behind you holding 
bands in your hand over your shoulder 
with your elbow bent 
2. Slowly bring your arm forward while 
straightening your elbow as if you are 
throwing until the bands touch your 
shoulder and your elbow is fully extended 
3. Resist the band as you return to the 
starting position 
4. Repeat 20 times 
5. Repeat with the other arm 
1. Start with your arm in front of you, elbow 
straight and the bands touching your 
shoulder 
2. Resist the band as it pulls your hand back 
until your hand is in line with your ear 
3. Repeat 20 times 
4. Repeat with the other arm 
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STATION 2: CORE 
1. Roll over the ball until it is under 
your thighs and your hands are on 
the ground 
2. Bend your knees and cross your legs 
at your ankles 
3. Complete a pushup with your legs in 
the position listed above 
4. Repeat the push up 20 times 
1. Sit on the ball, lean back and slowly 
roll forward until your back is on the 
ball 
2. Keep your feet shoulder width apart 
and your arms crossed on your chest 
3. Complete a crunch maintaining your 
leg and arm position without the ball 
rolling 
4. Repeat 20 times 
1. Kneel on the floor with the ball at 
your side and your arm over the top 
of the ball 
2. Slowly roll your body over the ball 
until your trunk is over the top of the 
ball and your forearm is resting on 
the floor 
3. Keep your bottom foot on the floor 
with your legs straight 
4. Lift your top leg until it is in line with 
your trunk, hold for 5 seconds 
5. Slowly lower the leg 
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STATION 3: OVERALL ENDURANCE 
1. Warm up for 5-8 minutes by jogging on 
the treadmill 
2. Slowly increase your speed to a 
comfortable running pace 
3. Continue for 20 minutes 
4. Warm down by reducing your speed to 
a jogging pace, continue for 5-8 minutes 
1. Jump rope alternating feet or with 
both feet for 10-15 minutes 
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STATION 4: STRETCHING 
1. Place your hands on the door frame at 
hip height 
2. Take Yz step through the door way with 
both feet 
3. Turn your head and look down at your 
pocket while bringing your chin to your 
chest or until you feel a stretch behind 
the opposite shoulder 
4. Hold for 3 seconds, step back, let your 
hands down and look straight ahead 
5. Repeat 3 times 
6. Repeat looking on the other side 
1. Stand with one hand holding the 
opposite wrist behind your back 
2. Gently pull the arms down toward the 
floor 
3. Look up and to the left as if you are 
looking at a ceiling light 
4. Hold for 3 seconds 
5. Repeat 3 times 
6. Repeat steps 1-5 looking to the right 
1. Place the inside surface of your right 
arm on the wall with your elbow 
straight at a 30 degree angle to your 
trunk 
2. Turn your trunk away from your arm 
slightly until you feel a stretch at the 
front of your shoulder 
3. Hold for 3 seconds 
4. Turn back to the wall to relieve the 
stretch, lift your arm up to a 60 degree 
angle and repeat steps 2 and 3 
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Appendix (D): Executive Summary for Preventing Thoracic Outlet Syndrome in 
High School Baseball and Softball Athletes: A Model for Occupational Therapy 
Clinical Practice 
Introduction 
Thoracic outlet syndrome (TOS) is a diagnosis affecting the muscles, nerves and 
vascular structures of the upper extremity TOS manifests with symptoms such as: 
heaviness or weakness of the upper extremity, an extremity that fatigues easily, pain in 
the upper extremity, face or posterior shoulder, swelling or color changes of the upper 
extremity, numbness, parasthesias or complete sensation loss in the affected extremity. 
According to Urschel & Kourlis (2007), "thoracic outlet syndrome refers to compression 
of one or more of the neurovascular structures traversing the superior aperture of the 
chest" (p. 125). The pressure created through this compression produces symptoms that 
can be troublesome and often debilitating. 
In recent years, TOS in professional athletes has been highlighted in the media 
(Langosch, 2013). For example, since 2001 , five pitchers from one major league team 
were diagnosed with TOS (Somers, 2009). Athletes can go undiagnosed for years due to 
the similarity ofTOS symptoms to other diagnoses of the upper extremity. Without 
detection, the athlete's skill declines due to compression of the brachial plexus or 
vasculature in the upper extremity. In addition, athletes often "play through" the 
symptoms to stay in the game making the symptoms and outcome worse (van Wilgen & 
Verhagen, 20 12; Malcom, 2006). High school athletes are no exception. The focus of 
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· skill development without strengthening of the supporting musculature also puts athletes 
at risk for TOS. 
Project Overview 
This doctoral project addresses the need for a preventative and educational 
program for high school varsity baseball and softball players who are at risk for 
neurogenic thoracic outlet syndrome (NTOS) due to structural imbalance, potential for 
overuse and cultural norms that glorify playing when injured. With guidance from the 
evidence based literature and the professional experiences of this author, the project 
includes the creation of educational material on overuse injuries, exercise and 
strengthening guidelines to prevent NTOS in at-risk high school varsity baseball and 
softball athletes. The need for motivation within the athlete and coaching staff to employ 
injury prevention techniques is also discussed. The outcome of this doctoral project will 
be the implementation of this preventative and educational program into the high school 
varsity baseball and softball teams in the Wayne Central School District in Ontario, New 
York. If successful, the program will be marketed to other districts in the Rochester, NY 
area. 
To guide the evidence based literature review for this project, key concepts were 
identified: 
1). What are the options for treatment ofNTOS and what are their outcomes with 
respect to athletes 
2). What are the causes of overuse injuries in skeletally immature athletes 
3). What psychosocial factors contribute to overuse injuries 
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4). Are prevention programs effective in preventing overuse injuries. 
What follows is the information obtained from this literature search. 
Key Findings 
There are five key fmdings based on the review of the evidence-based literature. 
1 ). Treatment options for neurogenic NTOS in athletes are consistent in the literature, 
though few options exist. The options consist of surgical intervention, conservative 
intervention or a combination of the both conservative and surgical interventions. 
According to evidenced-based literature, it appears conservative treatment for NTOS is 
often used in conjunction with surgical interventions and conservative treatment is widely 
used as a first line treatment for TOS (Bosma, Van Engeland, Leijdekkers, Vahl & 
Wisselink, 2010; Teddy, Johnson, Cai & Wallace, 2012; Ambrad-Chalela, Thomas & 
Johansen, 2004; Vogelin, Haldemann, Constantinescu, Gerber & Buchler, 2010; Caputo, 
Wittenberg, Vemuri, Driskill, Earley, Rastogi, Emery & Thompson, 2013 ; Balci, Balci, 
Cakur, Eren & Eren, 2003; Al-Hashel, El Shorbgy, Ahmed & Elshereef, 2013). 
Once treatment options were identified, an investigation of the evidence was done 
to determine if their outcomes, i.e. return to play rates, have been addressed. The return 
to play rate for athletes undergoing surgical treatment for TOS appears to be fairly high 
. 
(Twaij , Rolls, Sinii & Weiler, 2013; Ligh & Schulman, 2009; Duwayri, Emery, Driskill, 
Earley, Wright, Paletta & Thompson, 2011; Chandra, Olcott & Lee, 2011; Maru, 
Dosluoglu, Dryjski, Cherr, Curl & Harris, 2009; Chang, Rotelli-Coltvet, Mukherjee, 
DeLeon & Freischlag, 2009; Baltopoulos, Tsintzos, Prionas & Tsironi, 2008) though it is 
difficult to determine if surgery alone or the therapy these individuals receive is the 
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reason for this as surgery is routinely combined with therapeutic intervention. There is a 
paucity of research regarding the effectiveness of conservative treatment alone. 
Interestingly, no study was found that described the use of a conservative 
therapeutic approach to prevent TOS in athletes. Additionally, no study was found that 
focuses on the athlete as a whole, addressing the contextual factors such as team 
dynamics, the role of the athlete within the team setting or motivational factors that 
impact an athlete's decision making and actions. The current studies do however 
demonstrate the appropriateness of conservative treatment. This is particularly important 
for the pediatric population since they are not physically mature and injury prevention in 
this population is critical. Without prevention, acquisition of TOS may be inevitable and 
rushing to surgery in the pediatric population may do more harm than good. This 
supports the appropriateness of a TOS prevention and education program for skeletally 
immature athletes as proposed in this project. 
2). The evidence-based literature suggests that the overuse of the upper extremity 
contributes to thoracic outlet syndrome. Coaches and trainers often lose site of the fact 
that these athletes are not fully-grown, recovery and rest is needed to prevent injury. The 
literature also suggests adolescents produce a larger amount of Type III collagen than 
their adult counterparts. This collagen is a major component in ligaments and tendons. 
The increased collagen leads to joint laxity, when coupled with the extreme forces of 
throwing; a predisposition for shoulder injuries occurs (Zaremski & Krabak, 20 12). 
Strengthening programs for athletes are often inadequate in prevention of imbalance of 
the shoulder girdle. Coaches and trainers, at the youth level, tend to concentrate on the 
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obvious muscles at work for the particular sport, ignoring stabilizers ofthe upper 
extremity. Imbalance in the shoulder of the youth athlete occurs due to the adolescent 
pitchers' inability to tolerate the force related stress on the posterior stabilizing muscles 
of the shoulder. Proper balance of the upper extremity as a whole by shortening or 
lengthening the surrounding muscles can reduce pressure on the nerves in the thoracic 
outlet and strengthening of the core provides support for the upper extremity during 
forceful motion (Crosby & Wehbe, 2004; Trakis, McHugh, Caracciolo, Busciacco, 
Mullaney & Nicholas, 2008; Oliver, Dwelly & Kwon, 2010). This project is designed to 
remediate deficits in programming by providing strengthening of the scapular stabilizers 
and the core to achieve balance for the use of the upper extremity during high velocity 
throwing in the skeletally immature athlete. 
3). Psychosocial factors of overuse injuries and overuse injury prevention were identified 
in the literature. Although there were few injury prevention studies related to sports, one 
study supported the use of injury prevention materials and resources for coaches. The 
study reported that of coaches who participated in injury prevention education, 89% 
changed the way they coached and 95% reported passing information on to their players 
by using the information as they coach (Gianotti, Hume & Tunstall, 2010). Evidence-
based literature found athletes report psychological factors such as too much drive, not 
knowing when to stop, drive to succeed, training despite being fatigued, pressured by 
their parents and/or coaches to play after they have been injured as the causes of overuse 
injuries (Van Wilgen & Verhagen, 2012; Ward, 2004). This project will integrate 
educational material that highlights how negative forms of motivation lead to poor 
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decision-making that can cause overuse injuries such as TOS. 
4). Motivation to remain in the game despite signs of injury, is often the driving force for 
athletes to push their body to the point of injury. This is also the case in high school level 
sports. Research suggests that the type of motivation an athlete feels as well as support 
from coaches can affect injury prevention. Athletes who are motivated by the love of the 
sport, are supported by their coach during injury and believe prevention of injury is the 
best way to stay in the game are more likely to follow injury prevention strategies and 
conduct themselves in a way that will prevent future injury (Assor, Vansteenkiske & 
Kaplan, 2009; Chan & Bagger, 2012). Research also suggests team culture adds to injury 
risk with athletes citing blaming for poor performance, negative comments, emphasizing 
a teammates weaknesses as motivating factors that likely contribute to athletes playing 
through pain or playing injured (Vazou et al. , 2005). Identification of the motivational 
factors of athletes and coaches will guide the dissemination of injury prevention 
information in this project. 
5). Appropriate social theories were identified that would support an occupational therapy 
(OT) perspective of the problem. This project will use the propositions of Self 
Determination Theory and Social Action Theory to counteract the cultural tendency to 
play through injury or to neglect to report one and address a group dynamic' s influence 
on social norms (Deci & Ryan, 1985; Weber, 1978). By highlighting the role motivation 
plays in overuse injuries and educating the athletes and coaches on injury prevention, it is 
felt that the motivation for injury prevention will counteract the effects of psychosocial 
factors and cultural norms for these athletes. 
95 
Recommendations 
This doctoral project will address the need for a preventative and educational 
program for high school varsity baseball and softball players who are at risk for 
neurogenic thoracic outlet syndrome (NTOS) due to structural imbalance and overuse. 
The project will include the creation of educational material, exercise and strengthening 
guidelines to prevent NTOS in at risk high school varsity baseball and softball athletes. 
The target population of this program will be high school varsity baseball and softball 
athletes and their coaches. The program will be carried out in three phases: pre-season, 
in-season and post-season. 
Pre-season: 
The pre-season phase will begin when the athletes open gym practices in 
November ofthe academic year and the occupational therapist (OT) will be present for 
the first two weeks of practice. Practices are conducted in the gymnasium for two hours 
each session, three days per week. At the start of the season, the athletes and coaches 
. will be given a baseline quiz to determine their understanding of overuse injuries and 
motivations role in causing them. Stations will be set up in the gym specifically designed 
for overall fitness/endurance, core and strengthening exercises and stretching. The 
athletes will be given a home exercise program concentrating on core and scapular 
stability in prep for in-season play. Education will be provided in writing and through in-
person presentations on the signs of overuse injuries, how to stay safe during practice and 
games and how motivation can lead to overuse injuries. Athletes and coaches will be 
provided with access to an informational website and an App containing strengthening 
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and stretching exercises by area of the body. 
In-season: 
During in-season phase, the athletes will continue their home exercise program in 
addition to participating in daily practices or games. The OT will be present at one 
practice per week for oversight of positioning during skills training and for consultation 
with athletes/coaches as needed. 
Post-season: 
During post-season phase, the athletes and coaches will be given the same quiz (post-
quiz) they were given in the pre-season phase to determine what they learned about 
overuse injury prevention and the role of motivation in overuse injuries during the course 
of the season. 
Conclusion 
Injury prevention is crucial to the health and success of any athlete. Education on 
the effects of motivation of overuse injury is needed to stop the cultural tendency to play 
through pain. Implementation of a straightforward education and prevention program into 
a high school athletic program could pave the way for change. By targeting youth 
athletes and their coaches, this program meets these needs and fills the gap in 
dissemination of prevention education from researchers and to those who should be using 
it. 
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APPENDIX (E): 
IMPLEMENTATION AND DISSEMINATION BUDGETS 
T I 1 I abe . mpJ ementatlon c osts 
Budget Item Year One Year Two 
Equipment for District $300 $0 
Therapist's Fee to District $500 $300 
Website use fee for district $150 $150 
Written Handout $50 $50 
Materials for District 
Dissemination costs $7250 $1250 
Total $8250 $1750 
Personal computer, Internet and phone will be used for this budget. 
Table 2. Dissemination Costs 
Budget Item Year One Year Two 
Newsletter (printing and paper) $50 $50 
Website 
Design (simple) $2000 $0 
App (simple) $4000 $0 
Facebook page $0 $0 
Twitter $0 $0 
Linkedin $0 $0 
Pinterest $0 $0 
Webmaster (maintain $300/yr $300/yr 
website and update App) 
Presentation To New Districts (per 
presentation) 
Handout material $50 $50 
Travel $50 $50 
Article Submission $0 $0 
Presentation At Professional 
Conferences (per conference) 
Handout material $100 $100 
Travel $500 $500 
Poster $100 $100 
Presentation To Therapist (per 
presentation) 
Handout Materials $50 $50 
Travel $50 $50 
Total $7250 $1250 
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